The Future of Transoceanic Telephony 
Diamond Dies for Drawing of Copper Wire 


Volume XXI, 1942 


Tables of Contents—Volumes XXI-XXX 


June, 1942 


The Bell System Technical Journal 


Oliver FE. Buckley 


V. Padowicz 


Using Double Sampling Inspection in a Manufacturing Plant 
D. B. Keeling and L. E. Cisne 


Entropy —-Karl Kk. Darrow 


Mathematics of the Physical Properties of Crystals 
The Metallurgy of Fillet Wiped Soldered Joints 


Volume XXII, 1943 


January, 1943 


Memorial to the Classical Statistics 


July, 1943 


A Mineral Survey for Piezo-Electric Materials — J 
The Fundamental Equations of Electron Motion 


Quartz Crystal Applications 


Methods for Specifying Quartz Crystal Orientation 
Transmission Line Equation in Terms of Impedance 


October, 1943 


Effect of Feedback on Impedance eee 
Design of Two-Terminal Balancing Net works--A. G. Van Wynen 


W. P. Mason 


Karl K. Darrow 


Walter L. Bond 
Schumacher, 


V. L. Bond 
L. A. MacColl 


W. L. Bond 
J.R. Pierce. 


R. B. Blackman. . 


Use of X-Rays for Determining the Orientation cf Quartz Crystals 


W.L. Bond and E. J. 
Raw Quartz, Its Imperfections and Inspection 
The New Statistical Mechanics 


Book Review, Schelkunoft’s 


Armstrong 


Karl K. Darrow 


W. Willard. 


Electromagnetic Waves 


269 


278 


293 
338 
362 
393 


4 | | | 
| om 
AM M. Bouton a ¥ 
145 
224 
| 
he 
— 


THE BELL SYSTEM TECHNICAL JOURNAL 


Volume XXIII, 1944 


January, 1944 


Changes in Program Band Width 2D. A. Gannett and Iden Kerney | 
Orientation and Pwinning in Quartz Crystals--G. W. Willard 11 
Modes of Motion in Quartz Crystals R.A. Sykes 02 
Response of a Linear Rectifier to Signal and Noise——W. R. Bennett 97 


Dileectric Constants and Power Factors at Centimeter Wave- 
Lengths Carl R. Englund 


April, 1944 


Indicial Response of Telephone Receivers— Mott 15 
Theoretical Analysis of Modes of Vibration for Isotropic Rectangu- 

lar Plates Having All Surfaces J. MeSkimin BSI 
Principles of Mounting Quartz Plates R.A. Sykes 178 
The Magnetically Focused Radial Beam Tube MW. Skellett 190 


July, 1944 


Effect of Telegraph Distortion on the Margins of Operation of Start- 


Stop Receivers  W. T. Rea 207 
The Mounting and, Fabrication of Plated Quartz Crystal Units 
R. AM. C. Greenidge 984 
Iffects of Manufacturing Deviations on Crystal Units for Filters 
Mathematical Analvsis of Random Noise-IT O. Rice... . 282 
October, 1944 
The Conquest of Distance by Wire Telephony — Thomas Shaw 337 
Some Aspects of Powder Metallurgy Karle Schumacher and 
Alexander G. Souden 
Volume XXIV, 1945 
January, 1945 


Intermittent Behavior in Oscillators——W. A. 
Evaluating the Relative Bending Strength of Crossarms-— Richard : 
Kaqleston 93 


Mathematical Analysis of Random Noise-J] —S. Rice 46 


| 
Shas 
: 


TABLES OF CONTENTS, VOLUMES XXI-XXX 


April, 1945 


Piezoelectric Crystals in Oscillator Circuits J. E. Fair 161 
The Measurement of the Performance Index of Quartz Plates 

C.W. Harrison 217 
Lightning Protection of Buried Toll Cable E. D. Sunde 253 


July-October, 1945 


Physical Limitations in Electron Ballistics J. R. Preree 305 
Klectron Ballistics in High-Frequency Fields A. L. Samuel 322 
Dynamies of Package Cushioning Raymond D. Mindlin 353 


Volume XXYV, 1946 
January, 1946 


Karly Fire-Control Radars for Naval Vessels  W. OC. Tinus and 
W. H.C. Higgins 

The Gas-Discharge Transmit-Receive Switeh A. L. Samuel, J. W. 
Clark and W. W. Mumford 

A Wood Soil Contact Culture Technique for Laboratory Study of 
Wood-Destroying Fungi, Wood Decay and Wood Preserva- 
tion —John Leutritz, Jr. 

X-Ray Studies of Surface Layers of Crystals /. J. Armstrong. 

Propagation Constant of a Uniform Line J. L. Clarke 

Decibel Tables -A. S. Johnson... 


April, 1946 


The Magnetron as a Generator of Centimeter Waves—J. B. Fisk, 
H. D. Hagstrum and P. L. Hartmann 


July, 1946 


Some Recent Contributions to Synthetic Rubber Research—C. S. 
Fuller... 35] 
Characteristics of Vacuum Tubes for Radar Amplifiers—G. 7. Ford. 385 
High Q Resonant Cavities for Microwave Testing J. G. Wilson, 
C. W. Schramm and J.P. Kinzer 108 


Techniques and Facilities for Mierowave Radar Testing—k. J. 
Green, H. J. Fisher and J. G. Ferguson 435 

Performance Characteristics of Various Carrier Telegraph Methods 
T. A. Jones and K. W. Pfleger : . 483 


4 
‘ 
Sa 
tek 
Soe 
158 
167 
: 
Boag 
BEA 
| 


THE BELL SYSTEM TECHNICAL JOURNAL 


October, 1946 


\ Study of the Delays IEneountered by Toll Operators in Obtaining 


an Idle Trunk oS. ©. Rappleye 039 
Spark Gap Switches for Radar FF. S. Goucher, J. R. Haynes, W. A. 

Depp and Ryder 963 
Coil Pulsers for Radar Peterson 603 
Linear Servo Theory — Robert Graham 


Volume 1947 


January, 1947 


Development of Silicon Crystal Reetifiers for Microwave Radar Re- 


cowers J. Seaff and R. OS. Ohl 
lend Plate and Side Wall Currents in Circular Cylinder Cavity Reso- 
nator J.P. Kinzer and 1. G. Wilson 31 
and Second Order Mquations for Piezoelectric Crystals Ex- 
pressed in ‘Tensor Form Mason SO 
The Biased Ideal Rectifier W. R. Bennett 139 
Properties and Uses of TPhermistors Thermally Sensitive Resistors 
J. A. Becker, C. B. Green and G. L. Pearson 170 


April, 1947 


Radar Antennas 7. Pris and W. D. Lewis 219 

Probability. Functions tor the Modulus and Angle of the Normal 
Complex Variate Ray S. Hoyt 31s 

Spectrum Analysis of Pulse Modulated Waves Lozier 360 


July, 1947 


Telephony by Pulse Code Modulation Goodall 39D 
Some Results on Cylindrical Cavity Resonators. J. Kinzer and 

1. Wilson 110 
Precision Measurement of Inpedance Mismatches in Waveguide 

Allon Pomeroy 146 
Reflex Oscillators J. R. Pierce and W. Shepherd 160 


October, 1947 


The Radar Receiver L. W. Morrison, Jr. 693 
High-Vacuum Oxide-Cathode Pulse Modulator Tubes Fay 818 
Polvrod Antennas G. Mueller and W. A. Tyrrell 837 


: 
: 
4 
; 
| 
\ 
4 
7 
| 
tha 


TABLES OF CONTENTS, VOLUMES XXI-XNX 


Targets for Microwave Radar Navigation Sloan D. Robertson... S52 
Tables of Phase Associated with a Semi-Infinite Unit Slope of 
Attenuation Thomas 


Volume XNXVIT, 1948 


January, 1948 


An Experimental Multichannel Pulse Code Modulation System of 


Toll Quality A. Meacham and Peterson | 
Electron Beam Deflection Tube for Pulse Code Modulation — 2. 

W. Sears 14 
Metallic Delay Lenses Winston Kock 5S 
A Non-Reflecting Branching Filter for Microwaves W. D. Lewis 

and L. C. Tillotson S83 


A Note on a Parallel-Tuned Transformer Design V. C. Rideout 

Statistical Properties of a Sine Wave Plus Random Noise S. 0. 
Rice 109 

J. R. Pierce 


Noise in Resistances and Electron Streams 


April, 1948 

Microwave Repeater Research T. Friis 183 
The Measurement of Delay Distortion in Microwave Repeaters 

D. H. Ring ? 247 
Frequeney Shift Telegraphy Radio and Wire Applications /. 

Davey and A. L. Matte 205 
teflections from Circular Bends in Reetangular Wave Guides 

Matric Theory S. O. Rice 305 
The Approximate Solution of Linear Differential Equations — Mar- 

won Gray and S.A. Schelleunoff 350 


Potential Coefficients for Ground Return Circuits W. Howard Wise 365 


July. 1948 


A Mathematical Theory of Shannon 379 
An Aspect of the Dialing Behavior of Subseribers and Its Effeet on 
the Trank Plant Charles Clos $24 
Spectra of Quantized Signals R. Bennett 
Analysis and Performance of Waveguide-Hybrid Rings for Miero- 
waves T. Budenbom 47: 
Methods of Electromagnetic Field Analysis S.A. Schelkunoff 187 


The Evolution of the Quartz Crystal Clock — Warren A. Marrison 510 


| 
= 


THE BELL SYSTEM TECHNICAL JOURNAL 


October, 1948 


Equivalent Cireuits of Linear Active Four-Terminal Networks 
©. Peterson 

A Mathematical Theory of Communication-II- C. Shannon 

Transients in Mechanical Systems —J. 7. Muller 

Maximally-Flat Filters in Wave Guide W. W. Mumford 

‘Transient Response of an FM Receiver — M7. A. Zinn 

Transverse Fields in Traveling-Wave Tubes— J. R. Pierce 


Volume XXVIII, 1949 
January, 1949 


Propagation of Thy Waves in Curved Wave Guides 
Albersheim 
| \ New Type of High-Frequency Amplifier” J. R. Pierce and W. B. 
| Hebenstreat 
| experimental Observation of Amplification by Interaction Between 
‘Two Electron Streams A.V. Hollenberg 
The Synthesis of Two-Terminal Switching Circuits Claude EF. 


Shannon 

\ Method of Measuring Phase at Microwave Frequencies — Sloan 
DD). Robertson 

Reflection from Corners in Rectangular Wave Guides-- Conformal 
Transformation S. O. Rice 

\ Set of Second-Order Differential Equations Associated with Re- 
flections in Rectangular Wave Guides Application to Guide 


Connected to Horn S. (), Rice 


April, 1949 


\ Carrier System for Program Transmission— R.A. 
Leconte, D. B. Penick, C. W. Schramm and A. J. Wier 

Delay Equalization of Eight-Kiloevcle Carrier Program Circuits 
Dagnall and P. W. Rounds 

Band Pass Filter, Band Elimination Filter and Phase Simulating 
Network for Carrier Program Systems-—F’. S. Farkas, F. J. 
Halle nheck and F. Ste hlik ‘ 

\ Precise Direct Reading Phase and Transmission Measuring Sys- 
tem for Video Frequencies —D. A. Alsberg and D. Leed 

Physical Principles Involved in Transistor Action-—J. Bardeen and 

Brattain 


62: 

657 
OS4 
714 


732 


99 


104 


165 


Is] 


if 
A 
3: 
| 33 
f 
; y » 
2 
= 
e 
J 
: 
36 
- 
a 
| 
| 
7 
6 
196 
: 99 
221 
239 
: 


TABLES OF CONTENTS, VOLUMES XXI-XXX 7 


~ 


Lightning Current Observations in Buried Cable—H. M. Trueblood 


and D. Sunde 278 
The Electrostatic Field in Vacuum Tubes with Arbitrarily Spaced 

Elements —W. R. Bennett and L. C. Peterson 303 
Transconductance as a Criterion of Electron Tube Performance 

T. Slonezewski . 315 


July, 1949 


Editorial Note Regarding Semiconductors ; 335 

Hole Injection in Germanium— Quantitative Studies and Filamen- 
tary Transistors--W. Shockley, G. L. Pearson and J. R. Haynes 344 

Some Circuit Aspects of the Transistor -R. M. Ryder and R. J. 


Kircher... . 367 
Theory of Transient Phenomena in the Transport of Holes in an 
Excess Semiconductor Conyers Herring... . . 401 
On the Theory of the AC Impedance of a Contact Reetifier-—/. 
Bardeen 428 
The Theory of p-n Junctions in Semiconductors and p-n Junction 
Transitors-— W. Shockley 135 


Band Width and Transmission Performance-—C. B. Feldman and 


W. R. Bennett 490 


October, 1949 


feactance Tube Modulation of Phase Shift Oscillators —F’. R. Den- 


nis and Ek. P. Felch 601 
A Broad-Band Microwave Noise Source W. W. Mumford 608 
Electronic Admittances of Parallel-Plane Electron Tubes at 4000 

Megacyeles Sloan D. Robertson 619 
Passive Four-Pole Admittances of Microwave ‘Triodes— Sloan D. 

Robertson 647 
Communication Theory of Secrecy Systems C. E£. Shannon 656 
The Design of Reactive Equalizers —A. P. Brogle, Jr. 


Volume X XIX, 1950 


January, 1950 


Traveling-Wave Tubes-L-—J. R. Pierce... 
Communication in the Presence of Noise—Probability of Error for 
Two Encoding Schemes S. O. Rice _ 60 


Realization of a Constant Phase Difference —Sidney Darlington... 94 


ull 


THRE BELL SYSTEM TECHNICAL JOURNAL 


Conversion of Concentrated Loads on Wood Crossarms to Loads 
Distributed at Mach Pin Position  R. C. Eggleston 105 

The Linear Theory of Fluctuations Arising from Diffusional Mecha- 

M. Richardson 


nisms: 


April, 1950 


error Detecting and Error Correcting Codes — R. W. Hamming 147 


Optical Properties and the Electro-Optic and Photoelastic Effects in 


Crystals expressed in Tensor Form P. Mason 161 
Traveling-Wave Tubes IL R. Pierce 
Factors Affecting Magnetic Quality. R. AW. Bozorth 251 


July. 1950 


Principles and Applications of Waveguide Transmission 


Memory Requirements in a Telephone Exchange Shannon 343 
Matter, Mode of Motion R. L. Hartley 350 
The Reflection of Diverging Waves by a Gyrostatic Medium = R.V. 

L. Hartley 369 
Traveling-Wave R. Pierce 390 


October, 1950 


Theory of Relation between Hole Concentration and Characteristics 
of Germanium Point Contacts J. Bardeen 169 


Design Factors of the Bell Telephone Laboratories 1553  Triode 


J. A. Morton and R. M. Ride 196 
\ New Microwave Triode: Its Performance as a Modulator and as 
an Amplifier A. Bowen and W.W. Mumford 531 
\ Wide Range Microwave Sweeping Oscillator 47. Hines 553 
Theory of the Flow of Electrons and Holes in Germanium and Other 
Semiconductors W. ran Roosbroeck 
Traveling-Wave Tubes-IV— J. R. Prerce 608 


Volume NNN, 1951 


January, 1951 


The Type N-t Carrer Telephone System: Objectives and Trans- 


mission Features PR. S. Caruthers 
Television by Pulse Code Modulation Goodall 33 


a 
is 
\ 
has 
4 
be 


TABLES OF CONTENTS, VOLUMES XXI-XNN 


Prediction and Entropy of Printed English —C. BE. Shannon 

A Submarine Telephone Cable with Repeaters J. J. 
Gilbert. 

Theory of the Negative Impedance eC onverter—J. L. Merrill 

The Ring Telephone Receiver Mott and R. C. Miner 

Internal Temperatures of Relay Windings—R. L. Peek 

The Evolution of Inductive Loading for Bell System Telephone 
Facilities-I-—T. Shaw ..... 


April, 1951 


The Seventy-fifth Anniversary of the Telephone 
Seventy-five Years of the Telephone: An Evolution in Tee nsoleany 
W. H. Martin. 
An Improved Telephone Set-—A. H. Inglis and W. L. Tuffnell 
Pyrolytic Film Resistors: Carbon and Borocarbon— R. O. Grisdale, 
A.C. Pfister, and W. van Roosbroeck 
The Potential Analogue Me thod of Network Sensheain Sidney 


Darlington . 
Zero Temper Coefficient irtz Crystals for Very High Tem- 
peratures . P. Mason. 


Duality as a ¢ in Transitor Cireuit R.L. Wallace, Jr. 
and G. Raisbeck 

The N-1 Carrier Telephone System——W. L. Kahl and L. Pedersen 

The Evolution of Inductive Loading for Bell System Telephone 
Facilities-II—Thomas Shaw. 


July, 1951 


feduction of Skin Effeet Losses by the Use of Laminated Condue- 
tors--A. M. Clogston 

Some Circuit Properties and Applications of n-p-n ‘Transistors 
R.L. Wallace, Jr. and W. J. Pietenpol 

A Photographic Method for Displaying Sound Wave and Micro- 
wave Space Patterns Kock and F. Harvey 

Some Basic Concepts of Translators and Identifiers Used in ‘Tele- 
phone Switching Systems —//. Schneckloth 

Waves in Electron Streams and Circuits J. R. Pierce 

Interaxial Spacing and Dielectric Constant of Pairs in Multipaired 
Cables—J. T. Maupin 

N-Terminal Switching Circuits—-E. N. Gilbert 

Coaxial Impedance Standards R. A. Kempf 


65 
SS 
110 
141 


149 


19] 


30 


DSS 
O26 
652 


ond, 
50 FE 
215 
239 
bed 
4A7 
|| 
a 
¥ 


10 THE BELL SYSTEM TECHNICAL JOURNAL 


Instantaneous Compandors —C. O. Mallinckrodt 
The Evolution of Inductive Loading for Bell System Tele whone 
Thomas Shaw 


October, 1951-—Part I—Davisson Issue 


Dr. C. J. Davisson-—M. J. Kelly........ 
The Scientifie Work of C. J. Davisson—Aarl K. Darrow......... 786 
Inorganic Replication in Eleetron Microscopy—C, J. Calbiek.... 798 
A Gun for Starting Electrons Straight ina Magnetic Field—J/. R. 
Klectron Streams in a Diode—Frank Gray 830 
The Davisson Cathode Ray Television Tube Using De flecti ‘tion 
Klectron ‘Transmission Through Thin Metal Sections—R. D. 
Heidenreich dad 867 
On the Reflection of Electrons by Met: lie ( L.A. MacColl 888 
The Use of the Field Emission Electron Microscope in Adsorption 
Studies of Woon W and Ba on WJ. A. Becker . 907 
Heat Dissipation at the Electrodes of a Short Electric Are-—L. H. 933 
Germer. OOS 
Det winning Ferroelectric Crystals Elizabeth A. Wood. 
Modes of Elastic Waves in [sot ropic ( and 
Slabs A. N. Holden 956 


Fre bia ney pendence of Elastic Constants ond 1. osses in Nic kel 
M. Bozorth, W. P. Mason and H, J. MeSkimin 970 
Hot = ont in Germanium and Ohm’s Law—W. Shockley 990 


October, 1951 —Part II 


The TD-2 System A. Roetken, Smith and R.W. Friis... 
Deterioration of Organic Polymers — B.S. Biggs. .. . 1078 
Tubes for a New Coaxial Transmission System —G. T. Ford and 

J. Walsh 1103 
Telephone Trathe Time Average Rrordan . 1129 
The Reproduction of Magnetically Recorded Signals L. 

Wallace, Jr. 1145 
Partial Differential Equations Deseribing the Flow of Holes and 

Klectrons in Semi-conductors-R. C. Prim, ITI 1174 
Instantaneous Compandors on Narrow Band Speech Channels 

J.C. Lozter 1214 
The Evolution of Inductive Loading for Bell System Telephone 

Thomas Shaw... .. ‘4 1221 


706 
721 
| 
: 
ar 


Index to Volumes XXI-X XX, 1942-1951 


A 


Admittances, Electronic, of Parallel-Plane Electron Tubes at 4000 Megacycles, 

Sloan D. Robertson, Vol. XXVIII, page 619. 

Admittances, Passive Four-Pole, of Microwave Triodes, Sloan D. Robertson, Vol. 
XXVIII, page 647. 

Adsorption Studies of W on W and Ba on W, The Use of the Field Emission Elee- 
tron Microscope in, J. A. Becker, Vol. XXX, page 907. 

Albersheim, W. J., Propagation of TE», Waves in Curved Wave Guides, Vol. 
XXVIII, page 1. 

Alloy: The Metallurgy of Fillet Wiped Soldered Joints, FE. E. Schumacher, G. M. 
Bouton and G. S. Phipps, Vol. XXII, page 73. 

Alloys: Some Aspects of Powder Metallurgy, Farle E. Schumacher and Alexander 
G. Souden, Vol. XXIII, page 422. 

Alsherg, D. A. and D. Leed, A Precise Direct Reading Phase and Transmission 

Measuring System for Video Frequencies, Vol. XXVIII, page 221. 

Aluminum, Cold Worked, Electron Transmission Through Thin Metal Sections 
of, R. D. Heidenreich, Vol. XXX, page 867. 

Amplification by Interaction between Two Electron Streams, Experimental Ob- 
servation of, A. V. Hollenberg, Vol. XXVIIT, page 52. 
Amplifier-A New Microwave Triode: Its Performance as a Modulator and an Am 
plifier, A. EF. Bowen and W. W. Mumford, Vol. XXIX, page 531. 
Amplifier, High-Frequency, A New Type of, J. R. Pierce and W. B. Hebenstreit, 
Vol. XXVIII, page 33. 

Amplifiers, Radar Intermediate Frequency, Characteristic of Vacuum Tubes for, 
G. T. Ford, Vol. XXV, page 385. 

Analysis, Spectrum, of Pulse Modulated Waves, J.C. Lozier, Vol. XXVI, page 360. 

Anniversary, The Seventy-fifth, of the Telephone, Vol. XXX, page 213. 

Antenna: A. Mathematical Theory of Linear Arrays, S. A. Schelkunoff, Vol. 
XXII, page 

Antennas, Polvrod, G. E. Mueller and W. A. Tyrell, Vol. XXVI, page 837. 

Antennas, Radar, H. 7’. Frits and W. D. Lewis, Vol. XXVI, page 219. 

Applications of n-p-n Transistors, Some Cireuit Properties and, R. L. Wallace, 
Jr.,and W. J. Pietenpol, Vol. XXX, page 530. 

Arc, Short Electric, Head Dissipation at the Electrodes of a, L. H. Germer, Vol. 
XXX, page 933 

Armature, Ring, Receiver, The, £. E. Mott and R. C. Miner, Vol. XXX, page 110. 

Armstrong, E. J., X-Ray of Surface Lavers of Crystals, Vol. XXV, page 136. 

Armstrong, E. J.,and W. L. Bond, Use of X-Rays for Determining the Orientation 
of Quartz Crystals (Chapter IIT), Vol. XXIT, page 293. 

Arrays, Linear, A Mathematical Theory of, S. A. Schelkunoff, Vol. XXII, page 80. 

Attenuation, Tables of Phase Associated with a Semi-Infinite Unit Slope of, D. EF. 


Thomas, Vol. XXVI, page 870. 


B 


Band Width and Transmission Performance, C. B. Feldman and W. R. Bennett, 
Vol. XXVIII, page 490. 

Band Width, Program, The Discernibility of Changes in, D. K. Gannet}tena_ Iden 
Kerney, Vol. XXIII, page 1. bel 

Bardeen, J., On the Theory of the AC Impedance of a Contact Rectifier, Vol. 

XXVIII, page 428. 


i] 


| 
ite 
a | 


12 THE BELL SYSTEM TECHNICAL JOURNAL 


Bardeen, J., Theory of Relation between Hole Concentration and Characteristics 
of Germanium Point Contacts, Vol. NXNTX, page 469. 
Bardeen, J.,and W.H. Brattain, Physical Principles Involved in Transistor Action, 
Vol. NAVITL, page 239 
Beam Transmission: Metallic Delay Lenses, Wo Kock, Vol. NNVIT, page 5s. 
Becker, J. A, The Use of the Field Emission Eleetron in Adsorption Studies of W 
on Woand Ba on W, Vol. NXX, page 907. 
Becker, J. A.C. B. Green and G. L. Pearson, Properties and Uses of Thermistors 
Thermally Sensitive Resistors, Vol. NNVI, page 170 
Bennett, W. R., The Biased Ideal Rectifier, Vol. NXNVI, page 139 
Bennett, W. R., Response of a Linear Rectifier to Signal and Noise, Vol. NNIUIL, 
page Q7 
Bennett, Wo R., Speetra of Quantized Signals, Vol. NNVIT, page 446 
Bennett, W. BR. and C. B. Feldman, Band Width and Transmission Performance, 
Vol. NAVITL, page 490 
Bennett, W. Ro and L.C. Peterson, The Electrostatic Field in Tube: with 
Arbitrarily Spaced elements, Vol. NNVIII, page 303. 
Biggs, BO S., Deterioration of Organie Polymer, Vol. XXX, page 1078. 
Blackman, R.B., effect of Feedback on Impedance, Vol. XXII, page 269. 
Bond, W. L., Mathematics of the Physical Properties of Crystals, Vol. NNO, 
page | 
Bond. W.L., A Mineral Survey for Piezo-Electric Materials, Vol. page 145. 
Bond, W. L., Methods for Specifying Quartz Crystal Orientation and their Deter 
mination by Optical Means (Chapter II), Vol. NATIT, page 224 
Bond. W.L.. and EJ. Armstrong, Use of X-Rays for Determining the Orientation 
of Quartz Crystals (Chapter IID), Vol. NXIT, page 293. 
Bouton. EOE. Schumacher and Phipps, The Metallurgy of Fillet Wiped 
Soldered Joints, Vol. NNOL, page 73. 
Bowen, A. E.,and W.W. Mumford, A New Microwave Triode: Its Performance as 
a Modulator and as an Amplifier, Vol. NNEX, page 531. 
Borocarbon, Carbon and: Pyrolytie Film Resistors, R. O. Grisdale, A.C. Pfister 
and pan Rooshbroeck Vol page 
Bozorth, Ro M., Factors Affecting Magnetic Quality, Vol. NXNIX, page 251 
Bozorth, Mason, P. and MeSkimin, H. J., Frequency Dependence of 
elastic Constants and Losses in Nickel, Vol. XXX, page 970 
Brattain, Hand J. Bardeen, Physical Principles Involved in Transistor Action, 
Vol. XXVIII, page 239 
Broad Band Microwave Noise Source, A, Mumford, Vol. NNVITL, page 608 
Brogle, A. Po Jdr., The Design of Reactive Equalizers, Vol. NNVITL, page 716 
Buckley, Oliver E., The Future of Transoceantc Telephony, Vol. NXT, page 1 
Budenbom, H. T., Analysis and Performance of Wave Guide Hybrid Rings for 
Microwaves, Vol. NNVIT, page 473. 


Cc 


Cable, Buried, Lighting Current Observations in, H. WM. Trueblood and E, D:- 
Sunde, Vol. NNVITL, page 278 

Cable, Buried Toll, Lightning Protection of, BE. D. Sunde, Vol. NNIV, page 2538. 

Cable, Submarine Telephone, with Submerged Repeaters, A, J. J. Gilbert, Vol 
NANA, page 65 

Cables, Multipaired, Interaxial Spacing and Dielectric Constant of Pairs in, J. 7. 
Vaupin, Vol. page 652 

Calbick, Inorganie Replication in Electron Microscopy, Vol. page 798 

Carbon and Boroearbon: Pyrolytie Film Resistors, R. O. Grisdale, A.C. Pfister, 
and W. van Roosbroeck, Vol. XXX, page 271. 


Carrier, N-1, Telephone System, Some Design Features of the, W. EB. Kahl and L 
Pedersen, Vol. NNX. page 418 i 
Carrier Program Cireuits, Eight-Kiloceyvele, Delay Equalization of, C. H. Dagnall 


and Rounds, Vol AXVELi., page IS]. 
Band Pass Filter, Band Elimination Filter and Phase 
S. Farkas. F. J. Hallenbeck and F. EB. Stehlik, 


Carrier Program Systems; 
Simulating Network for, F. 
Vol. page 196. 


: 
te Rite: 
q 
: 
omen 
fl 
| 
: 


INDEX, VOLUMES XXNI-XNXNX 13 


Carrier System for 8000-Cycle Program Transmission, A, R. A. Leconte, D. B. 
Penick, C. W. Schramm and A. J. Wier. Vol. XXVIIL. page 165 

Carrier Methods, Various, Performance Characteristics of, 7. A. Jones, 
and K. W. Pfleger, Vol. XXV, page 483. 

Carrier Telephone Syste . Objectives and ‘ ransmission Features, The Type N-1, 
R.S. Caruthers, Vol. AAX, page | 

Caruthers, R.S., The Ty < N-1 Carrier Tele : cn System Objectives and Trans- 
mission : Features, \ ‘ol. NXX, page 

Cavity Resonator, Circular Cylinder, kind P am and Side Wall Currents in, J. P. 
Kinzer and 1. G. Wilson, Vol. XXVI, page 31. 

Cavity Resonators, Cylindrical, Some Results on, J. P. Kinzer and 1. G. Wilson, 
Vol. XXVI, page 410. 

Cavity Resonators: High Q Resonant Cavities for Microwave Testing, J. G. Wil 
son, C. W. Schramm and J.P. Kinzer, Vol. XXV, page 40S. 

Centimeter Waves, The ania tron as a Generator of, J.B. Fisk, H. D. Hagstrum 
and P. L. Hartman, Vol. XXV, page 167. 

Cireuit Design, Transistor, Duality as a Guide in, R. L. Wallace. Jr., and G. Rais 
beck, Vol. NXX, page 381. 

Cireuit Properties and Applications of n-p-n Transistors, Some, Rk. L. Wallace, 
Jr.,and W. J. Pietenpol, Vol. XXX, page 530. 

Circuits, Waves in Electron Streams and, J. R. Pierce, Vol. NXNX, page 626 

Cisne, L. E.,and D. B. ee; | Using Double Sampling Inspection ina Manufae 
turing Plant, Vol. NNT, page 37 

Clark, J. W., W. W. ee and A. L. Samuels, The Gas-Discharged Transmit 
Receive Switch, Vol. NNV, page 48 

Clarke, J. L., Some Novel Expressions for the Propagation Constant of a Uniform 
Line (a Note), Vol. NXV, page 156. 

Clock, Quartz Crystal, Evolution of, W. A. Morrison, Vol. NNVIT, page 510 

Clogston, A. M., Reduction of Skin Effeet Losses by the Use of Laminated Con 
ductors, Vol. NN X, page 491. 

Clos, Charles, An Aspect of the Dialing Behavior of Subseribers and Its Eeffeet on 

the Trunk Plant, Vol. NNVIT, page 424. 
Coaxial Impedance Standard, R. A. Kempf, Vol. NNX, page 689. 
Coaxial System, New, The Development of Electron Tubes for a, 
. Ford and EB. J. Walsh, Vol. XXX, page 1103 

Code Modul: ition, Pulse, Telephony by, W. MW. Goodall, Vol. NXVI, page 395. 

Codes, Error Detecting and Error Correcting, R. W. Hamming, Vol. 
page 147. 

Coefficient Quartz Crystals for very High Temperatures, Zero Temperature, W. 

’ P. Mason, Vol. XXX, page 366. 

Communication, A Mathematical Theory of, C. BE. Shannon, Vol. NXNVITL, pages 
379-423 ; 623-656. 

Communication in the Presence of Noise Probability of error for Two Encoding 
Schemes, S. O. Rice, Vol. NXNIX, page 60 

Communication Theory of Secrecy Systems, C. Shannon, Vol. XNVITL, page 656. 

Compandors, Instantaneous, (. O. Mallinckrodt, Vol. NN X, page 706 

Compandors, Instantaneous, on Narrow Band Speech Channels, J.C. Lozier, Vol 
XXX, page 1214. 

Concepts of Translators and Identifiers Used in Telephone Switching Systems, 
Some Basic, H. H. Schneckloth, Vol. NN X, page 588 

Conductors, Laminated, Reduction of Skin Effeet Losses by the Use of, A. M 
Clogston, Vol. NNX, page 491. 

Constants and Losses, Elastic, in Nickel, Frequency Dependence of, Rt. MW. Bo 
zorth, W. P. Mason and J.J. Me Sk imin, Vol. NN X, page 970 

Contacts, Germanium Point, Theory of Re lation between Hole Concentration and 
Characteristics of, J. Bardeen, Vol. XXNIX, page 469. 

Converter, Negative Impedance, Theory of the, J. L. Merrill, Vol. NXNX, page 88 

Crossarms, Evaluating the Relative Bending Strength of, Richard C. Eggleston, 
Vol. XXIV, page 23 

Crossarms, Wood, Conversion of Concentrated Loads on to Loads Distributed at 
Each Pin Position, R. C. Eggleston, Vol. NXNIX, page 105 


: 
9, 
| 
Age 


14 THE BELL SYSTEM TECHNICAL JOURNAL 


Crystal Applications, Quartz (Chapter I), W. P. Mason, Vol. XXII, page 178. 

Crystal Clock, Quartz, Evolution of, W. A. Morrison, Vol. XXVII, page 510 

Crystal Orientation, Quartz, Methods for Specifying, and their Determination by 
Optical Means (Chapter 11), W. L. Bond, Vol. XXII, page 224. 

Crystal, Silicon, Rectifiers for Microwave Rad: y Receivers, Development of J. H. 
Scaff and R.S. Ohl, Vol. NXXVI, page 

Crystal Units for Filters, Effects of Manufae a Deviations on, A. R. D’hee 
dene, Vol. XXIIL, page 260 

Crystal Units, Plated Quartz, The Mounting and Fabrication of, R. M.C. Green 
idge, Vol. XXIII, page 234. 

Crystals: A Mineral Survey for Piezo-Flectric Materials, W. L. Bond, Vol. XXII, 
page 145, 

Crystals, Detwinning Ferroelectric, Elizabeth A. Wood, Vol. XXX, page 945. 

Crystals, Metallic, On the Reflection of Electrons by, L. A. MacColl, Vol. XXX, 
page SSS 

Crystals: Mounting Quartz Plates, R. A. Sykes, Vol. XXIII, page 178 

Crystals, Optical Properties and the Eleetro-Optie and Photoelastie Effeets in, 
Iexpressed in Tensor Form, W. P?. Mason, Vol. XXIX, page 161. 

Crystals, Piezoelectric, Expressed in Tensor Form, First and Second Order Equa- 
tions for, W. Mason, Vol. NXNVI, page SO. 

Crystals, Piezoelectric, in Oscillator Cireuits, /. BE. Fair, Vol. XXIV, page 161. 

Crystals, Quartz, for very High Temperatures, Zero Temperature Coefficient, W 
P. Mason, Vol. XXX, page 366 

“Crystals, Quartz, Modes of oe in, the Effeets of Coupling and Methods of 
Design, WR. A. Sukes, Vol. NNIIT, page 52 

Crystals, Quartz, Use of the Etch Technique for Determining Orientation and 
Twinning, G. W. Willard, Vol. NXTIL, page 11. 

Crystals, Quartz, Use of X-Rays for Determining the Orientation of (Chapter 
il), W. Bond and J. Armstrong, Vol. XXII, page 293. 

Crystals: Ray Quartz, Its Imperfections and Inspection (Chapter IV), G. W. 
Willart, Vol. NXIT, page 33s. 

Crystals, The Mathe ane of the Physical Properties of, Walter L. Bond, Vol. 
Xx XII, page 

Crystals: The Me: iii of the Performance Index of Quartz Plates, C. W. 
‘Menten, Vol. XXIV, page 217. 

Crystals: Theoretical Analysis of Modes of Vibration for Rectangular 
Plates Having All Surfaces Free, H. J. MeSkimin, Vol. XXIII, page 151. 

Crystals, X-Ray of Surface Layers of, BE. J. Armstrong, Vol. NXV, page 136. 

Cushioning, Package, Dynamies of, Raymond D. Mindlin, Vol. XXIV, page 353. 

Cylinders and Slabs, Isotropie, Longitudinal Modes of Elastic Waves in, A. NV. 
Holden, Vol. XXX, page 956. 


D 


Dagnall, C. H., and P.W. inds, Delay Mqualization of Eight-Kilocyele Carrier 
Program Cireuits, Vol. NNVIIT, page 

Darlington, Sidney, Realization of a Constant Phase Difference, Vol. XXIX, 
page 

Darlington, Sidney, The Potential Analogue Method of Network Synthesis, Vol. 
A page 315 

Darrow, Karl K., Entropy, Vol. NXT, page 51. 

Darrow, Karl K., Memorial to the Classical Statisties, Vel. NXT, page 108. 

Darrow, Karl K., The New Statistical Mechanies, Vol. <n page 362 

Darrow, Karl K., The Seientitie Work of C. J. Davisson, Vol. XXX, page 786. 

Davey, J. Rop and A. L. Matte, Frequeney Shift Telegraphy—Radio and Wire Ap 
pheations, Vol. NXVIT, page 265 

Davisson, C. L., The Seientifie Work of Karl K. Darrow, Vol. XXX, page 786. 

Davisson, Dr C J..M. J. Kelly, Vol. XXX, page 779. 

Decibel Tables (a Note), A. S. Johnson, Vol. XXV, page 158. 

Delay Distortion in Microwave Repeaters, D. H. Ring, Vol. NXXVII, page 247. 

Dennis, P. Felch, Reactance Tube Modulation of Phase Shift Oseil- 
lators, Vol. NXVIITTI, page 601. 


7 
4 
“ha 
| 
i 
} 
: 
| 
at 
\ 


15 


INDEX, VOLUMES XXI-XXX 


Depp, W. }. J. Ryder, F. S. Goucher and J. R. Haynes, Spark Gap Switches 
oe R: wd; ar, Vol. XXV, page 563. 

Design Factors of the Bell Telephone Laboratories 1553 Triode, J. A. Morton and 

M. Ryder, Vol. XXIX, page 496. 

Deterioration of Organic Polymers, B.S. Biggs, Vol. NNX, page 1078. 

Detwinning Ferroelectric Crystals, Elizabeth A. Wood, Vol. XXX, page 945. 

D’heedene, A. R., Effects of Manufacturing Deviations on Crystal Units for Fil- 
ters, Vol. XXIII, page 260. 

Dialing Behavior of Subscribers and Its Effect on the Trunk Plant, An Aspect of 
the, Charles Clos, Vol. XVII, page 424. 

Diamond Dies for High-Speed Drawing of Copper Wire, H. N. Padowicz, Vol 

XI, page 20. 

Dielectric Constant of Pairs in Multipaired Cables, Interaxial Spacing and, J. 7’. 
Maupin, \ Vol. XXX, page 652. 

Dielectric Constants and Power Factors at Centimeter Wave-Lengths, Carl R. 
England, Vol. XXIII, page 114. 

Differential Equations, A Set of Seecond-Order,— Application to Guide Connected 
to Horn, S. O. Rice, Vol. NXVIII, page 136. 

Differential Equations, Linear, The Approximate Solution of, Marion C. Gray and 
S. A. Schelkunoff, Vol. XXVII, page 350. 

Diode, Electron Streams in a, Frank Gray, Vol. NXNX, page 830. 

Dissipation, Heat, at the Electrodes of a Short Eleetrie Are, L. H. Germer, Vol. 
XXX, page 933. 

Distortion, Delay, in Microwave Repeaters, The Measurement of, D. H. Ring, 
Vol. XXVITI, page 247. 

Duality as a Guide in Transistor Circuit Design, IR. L. Wallace, Jr.and G. Raisheck, 
XXX, page 381. 


E 
Ieditorial Regarding Semiconductors, Vol. XXVIII, page 335. 
Edson, W. : Inte srmittent Behavior in Oscillators, Vol. NNIV, page 1, page 353. 
Eggleston, Rt ., Conversion of Concentrated Loads on Wood Crossarms to Loads 


Distributed at Each Pin Position, Vol. NNIX, page 105. 

Eggleston, Richard C., Evaluating the Relative Bending Strength of Crossarms, 
ol. XXIV, page 23. 

Electromagnetic Field Analysis, Methods of, S. A. Schelkunoff, Vol. XXVII, 
page 487. 

Electron Ballisties in High-Frequency Fields, A. L. Samuel, Vol. XXIV, page 322. 

Electron Ballisties, Physical Limitations in, J. R. Pierce, Vol. XXIV, page 305. 

Electron Beam Deflection Tube for PCM, R. W. Sears, Vol. XXVII, page 44. 

Kleetron Microscope, Field Emission, in Adsorption Studies of W on W and Ba on 
The Use of the, J. A. Becker, Vol 

Electron Microse opy, Inorganic Replication in, C. J. Calbiek, Vol. XXX, page 798 

Kleetron lotion (Dy imics of High Speed les), The Fundamental Equa 
tions of, L. VacColl, Vol. NXIT, page 158. 

Electron Streams oe Circuits, Waves in, J. R. Pierce, Vol. XXX, page 626. 

Electron Streams in a Diode, Frank Gray, Vol. XXX, page 830. 

Klectron Streams, Noise in Resistances and, J. R. Pierce, Vol. NNVIT, page 158. 

Electron Streams, Two, Experimental Observation of Amplification by Interae 
tion Between, A. V. Hollenberg, Vol. XXNVIIL, page 52. 

Eleetron Tube Performance, Transconductance as a Criterion of, 7. Slonezewski, 
Vol. NXVIIT, page 315. 

Electron Tubes, Parallel-Plane, at 4000 Megaeyecles, Electronic Admittances of, 
Sloan D. Robertson, Vol. XXVIII, page 619. 

Electronics: The Magnetically Focused Radial Beam Vacuum Tube, A. VW. Skel 
lett, Vol. NNIIT, page 190 

Eleetrons and Holes in Germanium and Other Semiconductors, Theory of the 
Flow of, W. van Roosbroeck, Vol. NXIUX, page 560. 

Electrons by Metallic Crystals, Reflection of, L. A. MacColl, Vol. XXX, page SSS. 

Electrons, Hot, in Germanium and Ohm’s Law, W. Shockley, Vol. XXX, page 990. 


| 
| 
| 
| 
| 


16 THE BELL SYSTEM TECHNICAL JOURNAL 


Electrons in Semiconductors, Partial Differential Equations Describing the Flow 
of Holes and, R. C. Prim, ITT, Vol. XXX, page 1174. 
lectrons Straight in a Magnetic Field, A Gun for Starting, J. R. Pierce, Vol. 
XXX, page 825. 
Jeetro Optic and Photoelastie Effects in Crystals Expressed in Tensor Form, 
Optical Properties and the, W. 2. Mason, Vol. XXIX, page 161. 
lectrostatic Field, The, in Vacuum Tubes with Arbitrarily Spaced Elements, 
W. R. Bennett and L. C. Peterson, Vol. XXVIII, page 303. 
‘nglish, Printed, Prediction and Entropy of, C. B. Shannon, Vol. XXX, page 50. 
Unglund, Carl R., Dielectric Constants and Power Factors at Centimeter Wave- 
Lengths, Vol. NXIIE, page 114 
MtrOpy, Karl K. Darrow, Vol. XX1, page 51. 
‘ntropy of Printed English, Prediction and, C. B. Shannon, Vol. XXX, page 50. 
qualization, Delay, of Right-Kiloeyele Carrier Program Cireuits, Dagnall 
and PW. Rounds, Vol. NNVITL, page IS1. 
“qualizers, Reactive, The Design of, A, P. Brogle, Jr., Vol. NXVIITL, page 716. 
‘quations Deseribing the Flow of Holes and Electrons in Semiconductors, Partial 
Differential, R. C. Prim, IIT, Vol. NXNX, page 1174. 
‘quations, Linear Differential, The Approximate Solution of, Marion C. Gray and 
S. & helk unoff, Vol page 350 
‘quivalent Cireuits of Linear Active Four-Terminal Networks. L. C. Peterson, 
Vol. XXVIT, page 593. 
‘rror Deteeting and Error Correcting Codes, R. W. Hamming, Vol. XXIX, 
page 147 
‘rror for Two Eneoding Schemes, Probability of —Communication in the Presence 
of Noise, S. O. Rice, Vol. XXIX, page 60. 
‘volution in Technology, An, Seventy-five Years of the Telephone: W. H. Martin, 
Vol. XXX, page 215 
‘volution of Inductive Loading for Bell System Telephone Facilities, The. 
Thomas Shaw, Vol. NXX, pages 149, 447, 721, 1221. 
‘xehange, Telephone, Memory Requirements in a, C. Shannon, Vol. XXNIX, 
page 343 


F 


‘acilities, Bell System Telephone, The Evolution of Inductive Loading for, 
Thomas Shaw, Vol. XXX, pages 149, 447, 721, 1221. 

I. E., Piezoelectric Crystals in Oscillator Circuits, Vol. NXIV, page 161. 
FOS. Hallenbeck, and FE. BE. Stehlik, Band Pass Filter, Band Elimina 
tion Filter and Phase Stimulating Network for Carrier Program Systems, 
Vol. pare 196 

Fay. High Vacuum Oxide-Cathode Pulse Modulator Tubes, Vol. NXVI, 
page SIS 
Soedback, Etfeet of on Impedance, R. B. Blackman, Vol. NXIT, page 269. 
‘leh. BE. Poand FOR. Dennis, Reactunce Tube Modulation of Phase Shift Oseil 
laters, Vol. NAVITT, page 601 
ldman, Bo and W. R. Bennett, Band Width and Transmission Performance, 
Vol. NAVITT, page 490 
erguson, dG. HJ. Fisher and 1. Green, Techniques and Facilities for Micro 
wave Radar Testing, Vol. NNV, page 435 
Analysis, Electromagnetic, Methods of, S. A. Schelkunoff, Vol. NXVIT, 
page 487 
ilter, A Non-refleeting Branching, for Microwaves, W. D. Lewis and L. C. Til- 
lotson, Vol. NNVIT, page 88. 
‘ilters: Band Pass Filter, Band Elimination Filter and Phase Stimulating Net 
work for Carrier Program Systems, fF. S. Farkas, F. J. Hallenbeck, and 
Stehlik, Vol. page 106 
“ilters, Effeets of Manufacturing Deviations on Crystal Units for, A. R. D’hee 
dene, Vol page 200 
ilrers, Maximally-Flat, in Wave Guide, WoW. Mumford, Vol. XXVIIT, page 684. 


cb a 
ay 
3 
3 
| 
| 
? 
i 


INDEX, VOLUMES 17 


Fire Control Radars for Naval Vessels, Early, W. C. Tinus and W. H.C. Higgins, 
Vol. XXV, page 1. 

Fisher, H.J.,J.G. Ferguson and E. 1. Green, Techniques and Facilities for Micro- 

wave Radar Testing, Vol. XXV, page 435. 

Fisk, J. B., H. D. Hogstrum ya P. L. Hartman, The Magnetron as a Generator of 
Centimeter Waves, Vol. XXV, page 167. 

Flow of Elee “ey and Holes in Germanium and Other Semiconductors, Theory 
of the, W. van Roosbroeck, Vol. XXUX, page 560. 

Fluctuations phe from Diffusional Mechanisms, The Linear Theory of—An 
Attempt at a Theory of Contact Noise, J. M. Richardson, Vol. XXX, 
page 117. 

FM Receiver, Transient Response of an, M.A. Zinn, Vol. NXXVII, page 714. 

Ford, G. T., Characteristies of Vacuum Tubes for Radar Intermediate Frequency 
Amplifiers, Vol. mage 385. 

Ford, G. T., and Walsh, the Development of Electron Tubes for a New Co- 
axial Sy stem, Vol. NXX, page 11038. 

Frequency Shift Telegraphy——Radio and Wire Applications, J. R. Davey and A. L. 
Matte, Vol. XXVIII, page 265. 

ey H.7., Mierowave Repeater Research, Vol. XXVIL, page 183. 

Frits, H. T.,and W. D. Lewis, Radar Antennas, Vol. XXVI, page 219. 

Friis, R.W., Roetken, A. A. and Smith, K. D., The TD-2 Microwave Radio-Relay 
System, Vol. NNX, page 1041. 

Fuller, C. S8., Contributions to Synthetic Rubber Research, Vol. NXV, page 351. 


G 


Gannett, D. K., and Iden Kerney, The Discernibility of Changes in Program Band 
Width, Vol. XXIII, page 1 
Germanium and Ohm’s Law, Hot Electrons in, W. Shockley, Vol. XXX, page 990. 
Germanium and Other Semiconductors, Theory of the Flow of Electrons and Holes 
in, W. van Roosbroeck, Vol. XXUX, page 560. 
Germanium, Hole Injection in--Quantitative Studies and Filamentary Transis- 
tors, W. Shockley, G. L. Pearson, and J. R. Haynes, Vol. page 344. 
Germanium Point Contacts, Theory of Relation between Hole Concentration and 
ee of, J. Bardeen, Vol. XXX, page 469. 
Germer, L. H., Heat Dissipation at the Electrodes of a Short Eleetrie Are, Vol, 
page 933. 
Gilbert, E. N., N-Terminal Switching Cireuits, Vol. XXX, page 668. 
(Gilbert, J. J., A Submarine Telephone Cable with Submerged Repeaters, Vol. 
*XXX, page 65. 
Goodall, W. M., Telephony by Pulse Code Modulation, Vol. XXVI, page 395. 
Goodall, W. M., Television by Pulse Code Modulation, Vol. XXX, page 33 
Goucher, F.S., J. R. Haynes, W. A. Depp and E. J. Ryder, Spark Gap Switches 
for Radar, Vol. NXV, page 563. 
Graham, Robert E., Linear Servo Theory, Vol. NNV, page 616. 
Gray, Frank, Kleetron Streams in a Diode, Vol. XXX, page 830. 
Gray, Marion C.,and S. A. Schelkunoff, The approximate Solution of Linear Differ- 
ential Equations, Vol. XXVII, page 350. 
Green, C. B., G. L. Pearson and J. A. Becker, Properties and Uses of Thermistors 
Thermally Sensitive Resistors, Vol. XXVI, page 170. 
Green, E.1.,H. J. Fisher and J. G. Ferguson, Techniques and Facilities for Micro 
wave Radar Testing, Vol. NXV, page 435. 
Greenidge, R. M. C., The Mounting and Fabrication of Plated Quartz Crystal 
Units, Vol. XXIII, page 234. 
Grisdale, R. O., A.C. Pfister and W. van Roosbroeck, Pyrolytic Film Resistors: 
Carbon and Borocarbon, Vol. XXX, page 271 
Ground Return Cireuits, Potential Coefficients for, W. Howard Wise, Vol. XXVII. 
page 365. 
Gun for Starting Electrons Straight in «a Magnetic Field, A, J. R. Pierce, Vol. 
XXX, page 825. 


SN 
| 
Bigs 
> 
| 


THE BELL SYSTEM TECHNICAL JOURNAL 


H 


Habenstreitt, W. B., and J. R. Pierce, A New Type of High-Frequency Amplifier, 
Vol. XXVIII, page 33. 

Hagstrum, H. D., PL. Hartmanand J.B. Fisk, The Magnetron as a Generator of 
Ce as _ ter Waves, Vol. XXV, page 167. 

Hallenbeck, FE. Stehlik, and FS. Farkas, Band Pass Filter, Band Elimina- 
oe ris rand Phase Simulating Network for Carrier Program Systems, 
Vol. XXVIII, page 196. 

Hamming, R. W., Error Detecting and Error Correcting Codes, Vol. XXIX, 
page 147. 

waieos '.W., The Measurement of the Performance Index of Quartz Plates, 

Vol, XXIV, page 217. 

Hartley, R. V.4L., Matter, A Mode of Motion, Vol. XXIX, page 350. 

Hartley, R. V. L., The Reflection of Diverging Waves by a Gyrostatic Medium, 
Vol. NXIX, page 369. 

Hartman, P.L., J.B. Fisk and J. D. Hagstrum, The Magnetron as a Generator of 
Centimeter Waves, Vol. NXV, page 167. 

Harvey, F. K.,and W. BE. Kock, A Photographie Method for Displaying Sound Wave 
and Microwave Space Patterns, Vol. NXX, page 564. 

Haynes, J. R., B.S. Goucher, W. A. Depp and EB. J. Ryder, Spark Gap Switches 
for “wd Vol. XXV, page 563. 


Haynes, J. R., Shockley and G. L. Pearson, Hole Injection in Germanium 
Qu: ee ide Studies and Filamentary Transistors, Vol. NXVIII, page 
S44 


Heidenreich, R. D., Electron Transmission Through Thin Metal Sections, Vol. 
XXX, page 867 

Herring, Conyers, Theory of Transient Phenomena in the Transport of Holes in 
an Excess Semiconductor, Vol. XXVIL, page 401. 

Higgins, W. H.C.,and W.C., Tinus, Karly Fire-Control Radars for Naval Vessels, 
Vol. XXV, page 1. 

High Frequency Fields, Electron Ballisties in, A. L. Samuel, Vol. XXIV, page 322. 

Hines, M. E., A Wide Range Microwave Sweeping Oscillator, Vol. XXIX, page 5538. 

Holden, A. N., ‘ vongitudinal Modes of Elastic Waves in Isotropic Cylinders and 
Slabs, Vol. NXX, page 956. 

Hole Contraction and Characteristics of Germanium Point Contacts, Theory of 
Relation between, J. Bardeen, Vol. NXNLX, page 469. 

Hole Injection in Germanium Quantitative Studies and Filamentary Transis- 
tors, W. Shockley, G. L. Pearson, and J. R. Haynes, Vol. XXVIII, page 344. 

Holes and Eleetrons in tors, Partial Differential Equations Deserib- 
ing the Flow of: R. C. Prim, III, Vol. NNX, page 1174. 

Holes in an Excess Semiconductor, Theory of Transient Phenomena in the Trans 
port of, Conyers Herring, page 401. 

Holes, Theory of the Flow of Electrons and, in Germanium and Other Semicon 
ductors, W. van Roosbroeck, Vol. XXNUX, page 560. 

Hollenberg, A. V., Experimental Observation of Amplification by Interaction be- 
tween Two Electron Streams, Vol. NNVIIL, page 52. 

Hoyt, Ray S., Probability — tions for the Modulus and Angle of the Normal 
Complex Variate, Vol. NAVI, page 31s. 

Hybrid Rings for Microwaves, Wave Guide, Analysis and Performance of, H. 7’. 
Budenbom, Vol. NXNVII, page 473. 


I 


Identifiers Used in Telephone Swite —_ Systems, Some Basis Concepts of Trans- 
lators and, MH. H. Schneckloth, Vol. page 588. 

Impedance, A-C., of a Contact Rectifier, On the Theory of the, J. Bardeen, Vol. 
NAVI, page 42s. 

Impedance Converter, Negative, Theory of the, J. L. Merrill, Vol. XXX, page 88. 

Impedance Mismatehes in Waveguide, Precision Measurement of, Allen F. Pom- 
eroy, Vol. NXNVI, page 446 

Impedance Standards, Coaxial, R. A. Kempf, Vol. NNX, page 689. 


| 
f 
| 
Bee j 
I 
: 
| 


INDEX, VOLUMES XXIEXXX 19 


Improved Telephone Set, An, A. H. Inglis and W. L. Tuffnell, Vol. XXX, page 239 

Inglis, A. H.,and Tuffnell, W. L., An Improved Telephone Set, Vol. XXX, page 239. 

Inorganic Replication in Electron Microscopy, C. J. Calbick, Vol. XXX, page 798. 

Inspection, Raw Quartz, Its Imperfections and (Chapter IV), G. W. Willard, Vol. 
XXII, page 338. 

Inspection, Using Double Sampling, in a Manufacturing Plant, D. B. Keeling and 
L. E. Cisne, Vol. XX1, page 37. 

Instantaneous Compandors, C. O. Mallinckrodt, Vol. XXX, page 706. 


J 


Jensen, A. G., The Davisson Cathode Ray Television Tube Using Deflection Mod- 
ulation, Vol. XXX, page 855. 

Johnson, K. S., Decibel Tables (a Note), Vel. XXV, page 158. 

Jones, T. A., and K. W. Pfluger, Performance Characteristics of Various Carrier 

Telegraph Methods, Vol. XXV, page 483. 


K 


Kahl, W. E., and Pedersen, L., Some Design Features of the N-1 Carrier Telephone 
System, Vol. NXNX, page 418. 

Keeling, D. B., and L. FE. Cisne, Using Double Sampling Inspection in a Manufac- 
turing Plant, Vol. NXI, page 37. 

Kelly, M. J., Dr. C. J. Davisson, Vol. XXX, page 779. 

Kempf, R. A., Coaxial Impedance Standards, Vol. XXX, page 689. 

Kerney, Iden, and D. K. Gannett, The Discernibility of Changes in Program Band 
Width, Vol. XXIII, page 1. 

Kinzer, J. P.,and 1. G. Wilson, End Plate and Side Wall Currents in Circular Cyl- 
inder Cavity Resonator, Vol. NXVI, page 31. 

Kinzer, J. P., and 1. G. Wilson, Some Results on Cylindrical Cavity Resonators, 
Vol. XXVI, page 410. 

Kinzer, J. P., 1. G. Wilson and C. W. Schramm, High Q Resonant Cavities for 
Microwave Testing, Vol. XXV, page 408. 

Kircher, R. J.,and R. M. Ryder, Some Cireuit Aspects of the Transistor, page 367. 

Kock, Winston E., Metallic Delay Lenses, Vol. NXVIL, page 5s. 

Kock, W. E.,and Harvey, F. K., A Photographic Method for Displaying Sound Wave 

and Microwave Space Patterns, Vol. NX. X, page 564. 


L 


Laminated Conductors, Reduction of Skin Effeet Losses by the Use of, A. M. 
Clogston, Vol. XXX, page 491. 

Loading, Inductive, for Bell Svstem Telephone Facilities, The Evolution of, 
Thomas Shaw, Vol. XXX, pages 149, 477, 721, 1221. 

Loads, Concentrated, Conversion of on Wood Crossarms to Loads Distributed at 
Each Pin Position, R. C. Eggleston, Vol. XXIX, page 105. 

Loading: The Conquest of Distance by Wire Telephony, Thomas Shaw, Vol. 
XXIII, page 337. 

Leconte, R. A., D. B. Penick, C. W. Schramm and A. J. Wier, A Carrier System 
for 8000-Cycle Program Transmission, Vol. XXVIII, page 165. 

Leed, D., and D. A. Alsberg, A Precise Direet Reading Phase and Transmission 
Measuring Svstem for Video Frequencies, Vol. XXVIII, page 221. 

Lenses, Metallic Delay, Winston E. Kock, Vol. XXVII, page 5s. 

Leutritz, John, Jr., A Wool Soil Contact Culture Technique for Laboratory Study 
of Wood Destroying Fungi, Wood Decay and Wood Preservation, Vol. 
XXV, page 102. 

Lewis, W. D.,and H. T. Friis, Radar Antennas, Vol. XXVI, page 219. 

Lewis, W. D., and L. C. Tillotson, A Non-reflecting Branching Filter for Micro- 
waves, Vol. XXVII, page 83. 

Lightning Current Observations in Buried Cable, H. M. Trueblood and E. D. 

Sunde, Vol. XXVIII, page 278. 


F's 
“Goes 
| 
: 
fos, 


JOURNAL 


SYSTEM 


BELL TECHNICA 


20 


Lightning Protection of Buried Toll Cable, BE. D. Sunde, Vol. XXIV, page 253. 

Losses in Nickel, Elastic Constants and, Frequency Dependence of, R. M. Bozorth, 
W.P. Mason and H. J. MeSkimin, Vol. XXX, page 970. 

Losses, Skin Effect, by the Use of Laminated Conductors, Reduetion of, A. M. 
Clogston, Vol. XXX, page 491 

Lozer, J. C., Instantaneous Compandors on Narrow Band Speech Channels, Vol. 
XXN, page 1214 

Lozer, J.C. Spectrum Analysis of Pulse Modulated Waves, Vol. XXVI, page 360. 


M 


MacColl, L.A., Reflection of Electrons by Metalhe Crystals, Vol. NX X, page SSS 

VacColl, L. A., The Fundamental Equations of Electron Motion (Dynamics of 
High Speed Particles), Vol. NNIL, page 158. 

Magnetie Field, A Gun for Starting Electrons Straight ina, J. Pierce, Vol. NXX, 


page S25 
Magnetic Quality, Factors Affecting, Rh. M. Bozorth, Vol. NNIX, page 251. 
Magnetron as a Generator of Centimeter Waves, The, J. B. Fisk, H. D. Hagstrum 
and P. L. Hartman, Vol. NXV, page 167. 
Vallinckrodt, C. O., Instantaneous Compandors, Vol. NXX, page 706. 
Vartin, W.H., Seventy-five Years of the Telephone: An Evolution in Technology, 
Vol. XXX, page 215 
Vason, W. First and Second Order Equations for Piezoelectric Crystals Ex- 
pressed in Tensor Form, Vol. NAVI, page SO. 
Vason, Optical Properties and the Electro-Optice and Photoelastic Effeets in 
—— als Expressed in Tensor Form, Vol. NNIX, page 161. 
Vason, Quartz Crystal ation (Chapter I), Vol. NNIL, page 17s. 
Vason, W p” Lero Lag = rature Coefficient Quartz Crystals for Very High Tem- 
peratures, Vol. NNN, page 366. 
Vason, W. P., R. M. Bozorth and H. J. MeSkimin, Frequeney Dependence of 
Elastic Constants and Losses in Nickel, Vol. page 970. 
Mathematical Theorty of Linear Arrays, A, S. A. Schelkunoff, Vol. NXT, page 80. 
Mathematies of the Physical Properties of Crystals, The, Walter L. Bond, Vol. 
XXII, page 1. 
Vatte, A. L. and J. R. Davey, Frequency Shift Telegraphy Radio and Wire Appli- 
cations, Vol. NAXVIT, page 265. 
Matter, A Mode of Motion, R. V. L. Hartley, Vol. NXNUX, page 350. 
Vaupin, J. 7., Interaxial Spacing and Dielectric Constant of Pairs in Multipaired 
Cables, Vol. NNX, page 652 
WeSkimin, H. J., Theoretical Analysis of Modes of Vibration for Isotropic Ree 
tangular Plates Having All Suraces Free, Vol. NNT, page 151. 
WeSkimin, H. J., Ro M. Bozorth and W. P. Frequency Dependence of 
elastic Constants and Losses in Niekel, Vol. NXX, page 970. 
Veacham, L. A., and EB. Peterson, An Experimental Multichannel Pulse Code 
Modulation System of Toll Quality, Vol. NNVIT, page 1 
Mechanical Systems, Transients in, J. 7. Muller, Vol. NXNVIT, page 657. 
Medium, Gyrostatic, The Reflecting of Diverging Waves by a, R. V. L. Hartley, 
Vol. NNIX, page 369 
Memory Requirements in a Telephone Exchange, C. BE. Shannon, Vol. XXIX, 
page 343 
Vernill, J. L., Theory of the Negative Impedance Converter, Vol. XXX, page SS. 
Metal Sections, Thin, with Application to Self-Recovery in ‘Aluminum, Electron 
Transmission Through, R. D. Heidenreich, Vol. NXX, page 867. 
Metalhe Delay Lenses, Winston BE. Kock, Vol. NXNVIT, page 5s. 
Metallurgy of Fillet Wiped Soldered Joints, The, B. BE. Schumacher, G. M. Bouton 
and Phipps, Vol. page 73 
Metallurgy, Powder, Some Aspects of, Karle EB. Schumacher and Alerander G. 
Souder, Vol \ x | IT, page 122 
Method of Network Synthesis, The Potential Analogue, Sidney Darlington, Vol. 
XXX, page 315 
Microseope, Field Emission Electron, in Adsorption Studies of Won W and Ba on 
’ The Use of the, J. A. Becker, Vol. NXNX, page 907. 


“ah 
4 
|_| 
| 
} 
| 


INDEX, VOLUMES NXNTXNNXX 


21 


Microscopy, Electron, Inorganic Replication in, C. 
TOS. 

Microwave Frequencies, A Method of Measuring Phase at, Sloan D. Robertson, Vol. 
page 99 

Microwave Noise Source, WoW. Mumford, Vol. NXVILL, page 608 

Microwave Radar Navigation Targets, Sloan D. Robertson, Vol. XXVI, page 852. 

Microwave Radar Receivers, Development of Silicon Crystal Rectifiers for, J. H 
Scafl and Ohl, Vol. page 1 

Microwave Radar Testing, Techniques and Facilities for, FE. 1. Green, H. J. Fisher 
and J. G. Ferguson, Vol. NXV, page 435 

Microwave Radio-Relay Svstem, The TD-2, A. A. Roetken, Ko D. Smith and R.W. 
Friis, Vol. NNX, page 1041 

Microwave Repeater Research, H. 7. Friis, Vol. NXNVIT, page 183. 

Microwave Repeaters, The Measurement of Delay Distortion in, D. H. Ring, 
Vol. NAVIT, page 247. 

Microwave Space Patterns, A Photographie Method for Displaving Sound Wave 
and, W. Bk. Kock and F. RK. Harvey, Vol. NXNX, page 564 

Microwave Sweeping Oscillator, Hines, Vol. NNIN, page 558. 

Microwave Testing, High Q Resonant Cavities for, 7. G. Wilson, C. W. Schramm 
and J. P. Kinzer, Vol. NXV, page 40S 

Microwave Transmission: Metallic Delay Lenses, W. Kock, Vol. page 
5S. 

Microwave Triode, A New: Its Performance as a Modulator and as an Amplifier, 
A. Bowen and W. W. Mumford, Vol. XNIN, page 531 

Microwave Triodes, Passive Four-Pole Admittances of, Sloan D. Robertson, Vol. 
NAVITL, page 647 

Microwaves, A Non-refleeting Branching Filter for, W. D. Lewis and L. C. Tillot- 
son, Vol. NNVIT, page 83 

Microwaves, Analysis and Performance of Wave Guide Hybrid Rings for, H. 7’. 
Bude nhom, Vol XXV HEE, page 173 

Microwaves: Reflection from Corners in Reetangular Wave Guides Conformal 
Transformations, S. O. Rice, Vol. NNVIIL, page 104. A Set of Seeond 
Order Differential Equations, Associated with Reflections in Rectangular 
Wave Guides Appheation to Guide Connected to Horn, S. O. Rice, Vol 
page 136 

Microwaves: Reflections from Cireular Bends in Reetangular Wave Guides—Ma- 
trix Theory, S. QO. Rice, Vol. NNVIL, page 305. 

Mindlin, Raymond D., Dynamies of Package Cuchioning, Vol. NNIV, page 353 

Miner, R.C., and Mott, E., The Ring Armature Receiver, Vol. page 110 

Mineral Survey for Piezo-Electrie Materials, A, WoL. Bond, Vol. XXIL, page 145. 

Mismatches, Impedance, in Waveguide, Precision Measurement of, Allen F. Pome- 
roy, Vol. NNVI, page 446. 

Modes, Longitudinal, of Elastic Waves in Isotropic Cylinders and Slabs, A. N. 
Holden, Vol. NNX, page 956 

Modulated Waves, Pulse, Spectrum Analysis, J.C. Lozier, Vol. XXVI, page 360 

Modulation, Pulse Code, Electron Beam Deflection Tube for, 2. W. Sears, Vol 
NAVIT, page 44. 

Modulation, Pulse Code, Telephony by, W. VW. Goodall, Vol. XXVI, page 395 

Modulation, Pulse Code, Television by, W. MW. Goodall, Vol. XXX, page 33. 

Modulation, Reactance Tube, of Phase Shift Oscillators, F. Dennis and P. 
Felch, Vol. NXNVIIT, page 601 

Modulation System of Toll Quality, Pulse Code, An Experimental Multichannel, 
L.A. Meacham and E. Peterson, Vol. NXVIT, page 1. 

Modulation, The Davisson Cathode Ray Television Tube Using Deflection, A. G. 
Jensen, Vol. NNN, page 855 

Modulator Tubes, High-Vacuum Oxide-Cathode Pulse, C. BE. Fay, Vol. XXVI, 
page SIS 

Vorrison, L.W., Jr., The Radar Receiver, Vol. NXVI, page 693. 

Morrison, W. A., The Evolution of the Quartz Crystal Cloek, Vol. XXVIT, page 
510 

Morton, J. A-and Ro M. Ryder, Design Factors of the Bell Telephone Laboratories 

1553 Triode, Vol. NNIX, page 496 


J. Calbick, Vol. XXX, page 


|| 


THE BELL SYSTEM TECHNICAL JOURNAL 


Vott, BE. E., Identical Response of Telephone Receivers, Vol. XXIII, page 135. 

Vott, and Miner, R. C., The Ring Armature Telephone Receiver, Vol. XXX, 
page 110 

Vueller, and W. A. Tyrrell, Polyrod Antennas, Vol. XXVI, page 837. 

Muller, J. 7., Transients in Mechanical Systems, Vol. NXNVII, page 657. 

Vumford, W.W., A Broad-Band Mierowave Noise Source, Vol. XXVII, page 608. 

Vumford, W.W., Maximally-Flat Filters in Wave Guide, Vol. XXVII, page 684. 

Vumford, WW. and A. BE. Bowen, A New Microwave Triode: Its Performance as 
a Modulator and as an Amplifier, Vol. NNIX, page 581. 

Mumford, W.W., ALL. Samuel and J. W. Clark, The Gas-Discharge Transmit- 

teceive Switch, Vol. NXV, page 48 


N 


N-Terminal Switching Circuits, B. \. Gilbert, Vol. XXX, page 668. 

N-1 Carrier Telephone System Objectives and Transmission Features, The Type, 
RS. Caruthers, Vol. XXX, page 1, 

N-1 Carrier Telephone System, Some Design Features of the, W. EB. Kahl and L. 
Pedersen, Vol. NNX, page 418 

Navigation, Microwave Radar, Targets, Sloan D. Robertson, Vol. NXNVI, page 852. 

Network Svnathesis, The Potential Analogue Method of, Sidney Darlington, Vol. 
page 315 

Networks, Linear Active Four-Terminal, Equivalent Circuits of, L. C. Peterson, 
Vol. page 593 

Networks, Two-Terminal Balancing, Design of, A. G. Van Wynen, Vol. XXII, 
page 

Nickel, Frequeney Dependence of Elastic Constants and Losses in, Rk. WM. Bozorth, 
WP. Mason and H. J. MeSkimin, Vol. XXX, page 970. 

Noise, Communication in the Presence of —~Probability of Errorfor Two Eneod- 
ing Schemes, S. O. Rice, Vol. NNIX, page 60. 

Noise, Contaet, Theory of The Linear Theory of Fluctuations Arising from Dif 
fusional Mechanisms, J. VW. Richardson, Vol. NNIX, page 117 

Noise in Resistances and Electron Streams, J. R. Pierce, Vol. NXNVIT, page 158 

Noise, Random, Mathematieal Analysis of, S. O. Rice, Vol. XXIII, page 282 and 
Vol. NNIV, page 46 

Noise, Random, Statistical Properties of a Sine Wave Plus, S. O. Rice, 
Vol. page 109, 

Noise, Response of a Linear Rectifier to Signal and, W. R. Bennett, Vol. XXII, 
OT 

Noise A Microwave, W.W. Mumford, Vol. NXVIILL, page 608. 


Ohl, ROS and J. H. Seaff, Development of Silicon Crystal Rectifiers for Miero- 
wave Radar Receivers, Vol. NNVI, page 1. 

Ohm’s Law, Hot Eleetrons in Germanium and, W. Shockley, Vol. NXX, page 

Optieal Properties and the Eleetro-Optie and Photoelastie Effeets in Crystals 
Expressed in Tensor Form, W. 2. Mason, Vol. NXNIX, page 161. 

Organic Polymers, Deterioration of, B.S. Biggs, Vol. NNX, page 1078. 

Oscillator, Wide Range Microwave Sweeping, Wo BE. Hines, Vol. NNIX, page 553 

Oscillator Circuits, Piezoeleetrie Crystals in, J. BE. Fair, Vol. XXIV, page 161. 

Oscillators, Intermittent Behavior in, W. A. Edson, Vol. NXIV, page 1. 

Oscillators, Phase Shift. Reactance Tube Modulation of, F. R. Dennis and E. P. 
Felch, Vol. NNVITL, page 601 

Oscillators, Reflex, J. Ro Preree and W. G. Shepherd, Vol. NXVI, page 460. 


P 
Package Cushioning, Dynamies of, Raymond D. Mindlin, Vol. XXIV, page 358. 
Padowies, Ho N., Diamond Dies for High-Speed Drawing of Copper Wire, Vol. 
ANI, page 20 


“¢ 
| 
‘ 
i 
id 
‘ig 
< 


INDEX, VOLUMES XXI-XXX 


Patterns, Microwave Space, A Photographic ETS for Displaying Sound Wave 
and, W. E. Kock and F. K. Harvey, Vol. XXX, page 564. 
Pearson, G. L., J. A. Becker and C. B. Green, P ropertie s and Uses of Thermistors 
Thermally Sensitive Resistors, Vol. XXVI, page 170. 
Pearson, G. L., J. R. Haynes, and W. Shockley, Hole Injection in Germanium 
Quantitative Studies and Filamentary Transistors, Vol. XXVIII, page 
344. 
Pedersen, L., and Kahl, W. E., Some Design Features of the N-1 Carrier Telephone 
System, Vol. NXX, page 418, 
Peek, R. L., Inte . al Temperatures of Relay Windings, V ol. XXX, page 141. 
Penick, D. B., C.W. Se hramm, A. J. Wier and R. A. Leconte, A Carrier System for 
Program Transmission, Vol. XXVIII, page 165. 
Peterson, E., Coil Pulsers for Radar, Vol. XXV, page 603. 
Peterson, E., and L. A. Meacham, An Experimental Multichannel Pulse Code 
Modulation System of Toll Quality, Vol. NXVII, page 1. 
Peterson, L. C., Equivalent Circuits of Linear Active Four-Terminal Networks, 
Vol. NXXVII, page 5938. 
Peterson, L. C. and W. R. Bennett, The Wiectrostatic Field in Vacuum Tubes with 
Arbitrarily Spaced Elements, Vol. NXVIII, page 303. 
Pfister, A. C., R. O. Grisdale and W. van Roosbroeck, Pyrolytic Film Resistors: 
Carbon and Borocarbon, Vol. XXX, page 271. 
Pfleger, K. W. and T. A. Jones, Performance Characteristics of Various Carrier 
Telegraph Methods, Vol. XXV, page 488. 
Phase, A Precise Direct Reading, and Transmission Measuring System for Video 
Frequencies, D. A. Alsberg and D. Leed, Vol. XXVIII, page 221. 
Phase at Microwave Frequencies, A Method of Measuring, Sloan D. Robertson, 
Vol. XXVIII, page 99. 
Phase Difference, Constant, Realization of, Sidney Darlington, Vol. XXIX, page 
94. 
Phase Shift Oscillators, Reactance Tube Modulation of, F. R. Dennis and BE. P. 
Felch, Vol. XXVIII, page 601. 
Phase, Tables of, Associated with a Semi-Infinite Unite Slope of Attenuation 
D. E. Thomas, Vol. XXVI, page 870. 
Phipps, G.S., BE. E. her and G. M. Bouton, The Metallurgy of Fillet Wiped 
Soldering Joints, Vol, XXII, page 73. 
Photoelastic Effects in Crystals a in Tensor Form, Optical Properties and 
’ the Electro-optie and, W. P. Mason, Vol. NXIX, page 161. 
Photogr: Method for Displi Sound Wave and Microwave Space Patterns, 
_ EB. Kock and F. K. Harvey, Vol. XXX, page 564. 
Pierce, = + A Gun for Starting Electrons Straight in a Magnetie Field, Vol. 
XXX, page 825. 
Pierce, J. R., A Note on the Transmission Line Equation in Terms of Impedance, 
Vol. XXII, page 268. 
Pierce, J. R., Noise in Resistances and Electron Streams, Vol. NXVIT, page 158. 
Pierce, J. R., Physical Limitations in Electron Ballisties, Vol. XXIV, page 305. 
Pierce, J. R., Transverse Fields in Traveling-Wave Tubes, Vol. NXNVII, page 732. 
Pierce, J. R., Trave ling Wave Tubes, Vol. NXLNX, pages 1, 189, 390 and 608 
Pierce, J. R., Waves in Electron Streams and Circuits, Vol. NXX, page 626 
Pierce, J. R.. and W. B. Henenstreit, A New Type of High-Frequency Amplifier, 
Vol. XXVI page 33. 
Pierce, J. R., and W. G. Shepherd, Reflex Oscillators,’ Vol. NNVI, page 460. 
Pietenpol, W. J. and R.L., Jr., Some Cireuit Prope-ties and Applications 
of n-p-n Transistors, Vol. XXX, page 530. 
Piezoelectric Crystals Expressed in Tensor Form, First and Second Order Hqua- 
tions for, W. P. Mason, Vol. NXVI, page SO. 
Piezo-Electric Materials, Mineral Survey for, W. L. Bond, Vol. NXIL, page 145. 
Polymers, Organic Deterioration of, B.S. Biggs. Vol. NXX, page 1078. 
Poly rod Antennas, G. BE. Mueller and W. A. Tyrrell, Vol. NXNVI, page S37. 
Pomeroy, Allen F., Precision Measureme i of Impedance Mismatches in Wave- 
guide, Vol. NXNVI, page 446. 
Powder, Metallurgy, Some Aspects of, Earle EB. Schumacher and Alexander G. 
Souden, Vol. XXIII, page 422 


Ae 
> 
rege 
: ree 
: 
‘ 
i 


24 THE BELL SYSTEM TECHNICAL JOURNAL 


Prediction and Entropy of Printed English, C. EF. Shannon, Vol. XXX, page 50. 

Prim, R. C., IIT, Some Results Concerning the Partial Differential Equations 
Deseribing the Flow of Holes and Electrons in Semiconductors, Vol. 
XXX, page 1174. 

Probability Functions for the Modulus and Angle of the Normal Complex Variate, 
Ray S. Hoyt, Vol. XXVI, page 318 

Probability of error for Two Encoding Schemes--Communication in the Presence 
of Noise, S. O. Rice, Vol. NXIX, page 60 

Program Circuits, Right-Kiloeyele Carrier, Delay Equalization of, C. H. Dagnall 
and P.W. Rounds, Vol. XXVIII, page 181. 

Program Systems, Carrier; Band Pass Filter, Band Elimination Filter and Phase 
Simulating Network for, S. Farkas, Hallenbeck and F. E. Stehlik, 
Vol. NNVITT, page 196 

Program Transmission, S000-Cycle, A Carrier System for, R.A. Leconte, D. B 
Penick, Schramm and A.J. Wier, Vol. XXVIII, page 165. 

Propagation Constant of a Uniform Line, Some Novel Expressions for the (a 
Note), J. L. Clarke, Vol. XXV, page 156 

Propagation of Thy; Waves in Curved Wave Guides, W. J. Albersheim, Vol. 
NXVITL, page 1. 

Pulse Code Modulation, Electron Beam Deflection Tube for, R. W. Sears, Vol. 
NAVIT, page 44 

Pulse Code Modulation: Spectra of Quantized Signals, W. R. Bennett, Vol. NNVIT, 
page 

Pulse Code Modulation System of Toll Quality, An Experimental Multichannel, 
A. Meacham and BE. Peterson, Vol. NNVIT, page 1. 

Pulse Code Modulation, Telephony by, W. WM. Goodall, Vol. NXXVI, page 395. 

Pulse Code Modulation, Television by, W. I. Goodall, Vol. NNX, page 33. 

Pulse Modulated Waves, Spectrum Analysis of, J. C. Lozier, Vol. NNVI, page 


360 
Pulse Modulator Tubes, High-Vacuum Oxide-Cathode, C. BF. Fay, Vol. NXVI, 
page SIS 


Pulsers, Coil, for Radar, B. Peterson, Vol. XXNV, page 6038. 
Pyrolytie Film Resistors: Carbon and Boroearbon, R. O. Grisdale, A.C. Pfister 
and W. van Roosbroeck, Vol. XXX, page 271. 


Q 


Quality, Magnetic, Factors Affecting, R. WM. Bozorth, Vol. NNIX, page 251. 

Quartz Crystal Applications, Mason, Vol. page 178. 

Quartz Crystal Clock, The Evolution of the, W. A. Morrison, Vol. NXVIT, page 
510 

Quartz Crystal Orientation, Methods for Specifying and their Determination by 
Optical Means, W. L. Bond, Vol. NNIL, page 224. 

Quartz Crystal Units, Plated, The Mounting and Fabrication of, RoW. C. Green 
ridge, Vol. page 234 

Quartz Crystals for Very High Temperatures, Zero Temperature Coefhicient, W. 
P.) Mason, Vol. NNX, page 366 

Quartz Crystals, Modes of Motion in, the Effeets of Coupling and Methods of 
Design, R.A. Sykes, Vol. NXITI, page 52. 

Quartz Crystals, Use of the Eteh Technique for Determining Orientation and 
Twinning in, G. W. Willard, Vol. page 11. 

Quartz Crystals, Use of X-Rays for Determining the Orientation of, W. L. Bond 
and J Irmstrong, Vol. XXHil. page 

Quartz Plates, Principles of Mounting, R. A. Sykes, Vol. NXIIT, page 178. 

Quartz Plates, The Measurement of the Performance Index of, C. W. Harrison, 
Vol. NNIV, page 217 

Quartz, Ray, Its Imperfections and Inspection, G. W. Willard, Vol. XXII, page 
33S 

Quartz. Theoretical Analysis of Modes of Vibration for Isotropic Reetangular 

Plates having All Surfaces Free, H. J. MeSkimin, Vol. NXIII, page 151. 


ae 
Fed Eger 
Be : 
| 
| 
j 
a 
q 


INDEX, VOLUMES 


R 


Radar Antennas, H. 7. Friis and W. D. Lewis. Vol. XXVI. page 219. 

Radar, Coil Pulsers for, FE. Peterson, Vol. XXV. page 603 

Radar: End Plate and Side Wall Currents in Circular Cylinder Cavity Resonator, 
J.P. Kinzer and I. G. Wilson, Vol. XXVI, page 31 

Radar: High Q Resonant Cavities for Microwave Testing, 7. G. Wilson, C. W. 
Schramm and J.P. Kinzer, Vol. XXV, page 408. 

Radar: High-Vacuum Oxide-Cathode Pulse Modulator Tubes, C. FE. Fay, Vol. 
page SIS 

Radar, Intermediate Frequeney Amplifiers, Characteristics of Vacuum Tubes for, 
G. Ford, Vol. page 385 

Radar Navigation, Microwave, Targets, Sloan D. Robertson, Vol. XXVI, page 952 

tadar: Polvrod Antennas, G. EB. Mueller and W. A. Tyrrell, Vol. XXVI. page S37, 

Radar Receiver, The, L. W. Morrison, Jr., Vol. NXVL, page 693. 

Radar Receivers, Mierowave, Development of se Crvstal Reetifiers for, J. H. 
Scaff and RS. Ohl, Vol. NXVI, page 1 

Radar: Reflex Oscillators, J. R. Pierce and W. G. Shepherd, Vol. XXVI, page 460. 

Radar: Some Results on Cylindrical Cavity Resonators, J. P. Kinzer and 1. G. 
Wilson, Vol. NNVI, page 410 

Radar, Spark Gap Switches for, FP. S. Goucher, J. Ro Haynes, W. Depp and BE. J. 
Ryder, Vol. NXXV, page 563. 

Radar Testing, Microwave, Techniques and Facilities for, BE. 7. Green, H. J. 
Fisher and J. G. Ferguson, Vol. XXV, page 435 

Radar: The Gas-Discharge Transmit-Receive Switch, A. L. Samuel, J. W. Clark 
and W. W. Mumford, Vol. XXV, page 48 

Radars, irly Fire-Control, for Naval Vessels, WoC. Tinus and HOC Higgins, 

Vol. NXV, page 1! 

Radio: A Mathematieal Theory of Linear Arrays, S. A. Schelkunoff, Vol. XNIL, 
page SO. 

tadio and Wire Applications of Frequency Shift Telegraphy, J. R. Davey and 
1.1L. Matte, Vol. NNVIIL, page 265 

tudio: Dieleetrie Constants and Power Factors at Centimeter Wave-Lengths, 
Carl R. Englund, Vol. NNT, page 14 

Radio: The Discernibility of Changes in hy rogram Band Width, D. A. Gannett and 
Iden Kerney, Vol. page 1. 

Radio: Transient Response of an FM WV. AK. Zinn, Vol. page 714. 

Raisbeck, G., and R. L. Wallace, Jr., Duality as a Guide in Transistor Circuit 
Design, Vol. NNN, page 3s1. 

Random Noise, Statistical Properties of a Sine Wave Plus, S.O. Rice, Vol. XXVIII, 
page 109 

Rappleye, S.C., A Study of the Delays Encountered by Toll Operators in Obtain- 
ing an Idle Trunk, Vol. NXV, page 5389 

Rea, W. T., Effeet of Telegraph Distortion on the Margins of Operation of Start- 
Stop Receivers, Vol. NNITL, page 207. 

Reactive Equalizers, The Design of, A. P. Brogle, Jr., Vol. XXNVILL, page 716. 

Receiver, an FM, —— Response of, WK. Zinn. Vol. XXVIII, page 714. 

Receiver, Radar, The, L. W. Morrison, Jr., Vol. NXVI, page 693. 

Receiver, Telephone, The Ring Armature, Mott and R.C. Miner, Vol. XXX, 
page 110. 

Receivers, Microwave Radar, Development of Silicon Crvstal Reetifiers for, J. 
H. Scaff and R.S. Ohl, Vol. NXVI, page 1 

Recorded Signals, Magnetically, The Reproduction of, R. L. Wallace, Jr., Vol. 
XXX, page 1145 

Rectifier, a Linear, Response of to Signal and Noise, W. R. Bennett, Vol. NNIIL, 
yage O7 

Rectifier. Biased Ideal, the, W. R. Bennett, Vol. NXNVI, ap pe 139 

Rectifier Contaet, On the Theory of the AC. Impedance of a, J. Bardeen, Vol. 
XXVIII, page 428 

Rectifiers, Silicon Crystal, for Microwave Radar ‘aia. Development of, J 


H. Scaff and R. S. Ohl, Vol. XXVI, page 1 


| 
20 
. 
af 


26 THE BELL SYSTEM TECHNICAL JOURNAL 


teflection from Corners in Rectangular Wave Guides — Conformal Transforma- 
tions. S. O. Rice, Vol. XXVIII, page 104 
Reflection of Eleetrons by Metallic Crystals, L. A. MacColl, Vol. XXX, page SSS. 
teflex Oscillators, J. R. Pierce and W.G. Shepherd, Vol. XXVI, page 460. 
Relay Windings, Internal Temperatures of, R. L. Peek, Vol. NXX, page 141. 
speater Research, Microwave, H. 7. Friis, Vol. page 183. 
Repeaters, Microwave, The Measurement of Delay Distortion in, D. H. Ring, 
Vol. NAVIT, page 247. 
speaters, Submerged, A Submarine Telephone Cable with, J. J. Gilbert, Vol. 
page 65 
production of Magnetically Reeorded Signals, The, R. L. Wallace, Jr., Vol. 
NNX, page 1145 
ssistors, Pyrolytie Film and Boroearbon, R. O. Grisdale, A.C. Pfister, 
and W. van Roosbroeck, Vol. XXX, page 271 
ssistors, Thermally Sensitive--Properties and Uses of Thermistors, J. A. Becker, 
Green and G. L. Pearson, Vol. page 170. 
sonator, Circular Cylinder Cavity, End Plate and Side Wall Currents in, J.P. 
Kinzer and 1. G. Wilson, Vol. XXVI, page 31. 
ssonators, Cylindrical Cavity, Some Results on, J. Kinzer and I. G. Wilson, 
Vol. NAVI, page 410 
Rice S.O., A Set of Second-Order Differential Equations Associated with Reflee- 
tions in Rectangular Wave Guides Application to Guide Connected to 
Horn, Vol. page 136 
Rice, S. O., Communication in the Presence of Noise Probability of Error for 
Two Eneoding Schemes, Vol. NNIX, page 60 
Rice, S.O., Mathematical amen of Random Noise, Vol. NNTIT, page 282; Vol. 
NXIV, page 46 
Rice, S. O., Reflection from Corners in Rectangular Wave Guides-—Conformal 
Transformations, Vol. NNVIIT, page 104 
Rice. S.O., Reflections from Circular Bends in Rectangular Wave Guides-- Matrix 
Theory, Vol. NXVIT, page 305 
Rice, S.O., Statistical Properties of a Sine Wave Plus Random Noise, Vol. XVII, 
page 109 
Richardson, J. M., The Linear Theory of Fluctuation Arising from Diffusional 
Mechanisms An Attempt at a Theory of Contact Noise, Vol. NXIX, 
page 117 
Rideout, Vo C.. A note on a Parallel-Tuned Transformer Design, Vol. NXVIT, 
page 96 
ting Arm: iture Telephone Receiver, The, Mott and R. C. Miner, Vol. XXX, 
110 
Ring The measurement of Delay Distortion in Microwave Repeaters, 
Vol. NAVIT, page 247 
Riordan, John, Telephone Traffic Time Average, Vol. X XX, page 1129. 
Robertson, Sloan D., A Method of Measuring Phase at Microwave Frequencies, 
Vol. XXVIII, page 
Robertson, Sloan D., Kleetronic Admittances of Parallel-Plane Electron Tubes at 
1000 Megaeveles, Vol. page 619 
Robertson, Sloan D., Passive Four-Pole Admittances of Microwave Triodes, Vol. 
NAVITL, page 647 
Robertson, Sloan D., Targets for Microwave Radar Navigation, Vol. XXVI, page 
S52 
Rocthen, ALA. KD. Smith and ROW. Friis, The TD-2 Microwave Radio-Relay 
Svstem, Vol. NNA, page 1041 
Rounds, P. Wo, and C. Dagnall, Delay Equalization of Eight-Kiloeyele Carrier 
Program Cireuits, Vol. NNVITL, page IS] 
Rubber Research, Svnthetic, Fuller, Vol. NNXV, page 
Ruder, Bod. BOS. Goucher, J. R. Haynes and W. A. Depp, Spark Gap Switches for 
Radar, Vol. NAV, page 563 
Ruder ROM. and J. A. Morton, Design Factors of the Bell Telephone Laboratories 
1553 Triode, Vol. NNIXN, page 496 
ROM... and R. J. Kircher, Some Circuit Aspects of the Transistor, Vol. 
page 367. 


we 
i 
ak 
} 
| 
| 
| 
; 
3 
ah. 
: 


INDEX, VOLUMES XXI-XXX 
Ss 


Sampling Inspection, Using Double, in a Manufacturing Plant, D. B. Keeling and 
L. E. Cisne, Vol. XXI, page 37. 

Samuel, A. L., Electron Ballisties in High Frequeney Fields, Vol. NNIV, page 322. 

Samuel, A. L., J. W. Clark and W. W. Mumford, The Gas-Discharge Transmit- 
Receive Switch, Vol. NAV, page 4s. 

Seaff, J. H. and R.S. Ohl, Development of Silic Crystal Reetifiers for Micro- 
wave ir Receivers, Vol. NAVI, page 

Schelkunoff, book review by P. Le Corbe ill r of Electromagnetic Waves, 
Vol. page 393. ‘ 

Schelkunoff, S. A., A Mathematical Theory of Linear Arrays, Vol. XXII, page SO. 

Schelkunoff, S. A., Methods of Electromagnetic Field Analysis, Vol. NNVIL, page 
187. 

Schelkunoff, S. A., and Marion C. Gray, The Approximate Solution of Linear 
Differential Equations, Vol. NNVIT, page 350. 

Schneckloth, H. H., Some Basic ae of Translators and Identifiers Used in 
Telephone Switching Systems, Vol. NN X, page 588. 

Schramm, C.W., A.J. Wier, R. A. Leconte and D. B. Penick, A Carrier System 
for SO0O-Cvele Program Transmission, Vol. NNVITL, page 165. 

Schramm, C. W., 1. G. Wilson and J. P. Kinser, High Q Resonant Cavities for 
Microwave Testing, Vol. NXV, page 408 

Schumacher, Earle E., and Alexander G. Souden, Some Aspects of Powder Metal- 
lurgy, Vol. page 422 

Schumacher, E. E., G. M. Bouton and G. S. Phipps, The Metallurgy of Fillet 
Wiped Soldered Joints, Vol. NXIL, page 73 

Scientifie Work of C. J. Davisson, The, Karl K. Darrow, Vol. XXX, page 786. 

Sears, R. W., Electron Beam Deflection Tube for Pulse Code Modulation, Vol. 
XXVIII, page 44. 

Secrecy System Communication Theory, Sehramm, Vol. XXVIII, page 656. 

Semiconductor, Excess, Theory of Transient Phenomena in the Transport of Holes 
in an, Conyers Herring, Vol. NXVIIL, page 401. 

Semiconductors and p-n Junction Transistors, The Theory of p-n Junctions in, 
W. Shockley, Vol. NXVIIL, page 435. 

Semiconductors, Editorial Note Regarding, Vol. NNVIIL, page 335. 

Semiconductors, Germanium and Other, Theory of the Flow of Electrons and 
Holes in, W. van Roosbroeck, Vol. NXNIX, page 560. 

Semiconductors: On the Theory of the A-C. Impedance of a Contact Reetifier, 
J. Bardeen, Vol. XXVIII, page 428. 

Semiconductors: Some Results Concerning the Partial Differential Equations De- 
scribing the Flow of Holes and Electrons in, R. C. Prim, 111, Vol. XXX, 
page 1174. 

Set, Improved Telephone, A. H. Inglis and W.L. Tufnell, Vol. NXNX, page 239. 

Seventy-fifth Anniversary of the Telephone, The. Vol. XXX, page 213. 

Seventy-five Years of the Telephone: An Evolution in Technology, W.H. Martin, 

Vol. XXX, page 215 

hanisms, Linear Servo Theory, Robert BE. Graham, XXV, page 616. 

Shannon, C. B., A Mathematical Theory of Communication, Vol. NXNVII, pages 
379 and 628. 

Shannon, C. Communication Theory of Secrecy Systems, Vol. NAXVIIT, page 
656. 

Shannon, C. E., Memory Requirements in a Telephone Exchange, Vol. XXNIX, 
page 543 

Shannon, C. E., Prediction and Entropy of Printed English, Vol. NX X, page 50. 

Shannon, C. E., The Svnthesis of Two-Terminal Switching Cireuits, Vol. NNVITI, 
yage 

Shaw, rena The Conquest of Distance by Wire Telephony, Vol. XXIII, page 
337. 

Shaw, Thomas, The Evolution of Inductive Loading for Bell System Telephone 
Facilities, Vol. NNX, pages 149, 447, 721, 1221. 

Shepherd, W.G., and J. R. Pierce, Reflex Oscillators, Vol. NNVI, page 460. 


: 
ns 
: 
4a. 


28 THE BELL SYSTEM TECHNICAL JOURNAL 


Shockley, W., Hot Eleetrons in Germanium and Ohm’s Law, Vol. XXN, page 

Shockley, Wo, The Theory of pon Junctions in Semiconductors and pon Junetion 
Transistors, Vol. NNVIEL, page 435 

Shockley, Wo. GL. Pearson, and J. R. Haynes, Hole Injection in Germanium 
Quantitative Studies and Filamentary Transistors, Vol. XXVIII, page 
S44 

Signals, Magnetically Recorded. The feproduction of, R. L. Wallace, Vol 
page 1145 

Signals, Quantized, Speetra of, W. PR. Bennett, Vol. XXVII. page 446, 

Silieon Crystal Reetifiers for Microwave Radar Receivers, Development of, J. H 
Seafi and Vol. XNVI, page | 

Sine Wave Plus Random Noise, Statistical Properties of a, S.O. Rice, Vol. XNXVIE. 
109 

Skellett, A. M., The Magnetically Focused Radial Beam Vacuum Tube. Vol 
page 190 

Skin Effect Losses by the Use of Laminated Conductors, Reduction of, A. M 
C'logston, Vol page 49] 

Slabs, Isotropie Cylinders and, Longitudinal Modes of Elastic Waves in, A. N. 
Holden, Vol. NNN, page 956 

Slonezewski, T., Transeonductance as a Criterion of Electron Tube Performance. 
Vol. NNVITT, page 315 

Smuth, KD. ALA. Roetken and R.W. Friis, The TD-2 Microwave Radio Relay 
System, Vol. NNN, page 104] 

Soldered Joints, Fillet Wiped, The Metallurgy of, BE. Schumacher, G. M. Bouton 
and GS Phipps Vol. XXII, page 73 

Souden, Mlerander G. and Earle EB. Schumacher, Some Aspects of Powder Metal 
lurgy, Vol. NATIT, page 422 

Sound Wave and Microwave Space Patterns, A Photographie Method for Dis 
plaving, E Kock and K. Harv Vol % page 

Southworth, G.C., Prineiples and Applications of Waveguide Transmission, Vol 
page 295 

Spacing, Interaxial, and Dieleetric Constant of Pairs in Multipaired Cables, J 
Maupin, Vol. page 652 

Speetra of Quantized Signals, W. R. Bennett, Vol. NNVIT, page 446 

Spectrum Analysis of Pulse Modulated Waves J.C. Lozier, Vol. XXVI. page 360 

Standards, Coaxial Impedance, R.A. Keampf, Vol. NNX, page 689 

Statistical Mechanics, The New, Aarl A. Darrow, Vol. XNUL, page 362. 

Statistical Properties of Sine Wave Plus Random Noise, S. O. Rice, Vol. XXVIL, 
109 

Stehtik, FOB. FOS. Farkas, and F. J. Hallenbeck, Band Pass Filter, Band Elim 
ination Filter and Phase Simulating Network for Carrier Program Svs 
tems, Vol. page 196 

Streams, Eleetron, ina Diode, Frank Gray, Vol. XXX. page S380. 

Subscribers, An Aspect of the Dialing Behavior of, and Its Effect on the Trunk 
Plant, Charles Clos, Vol. NXNVIT, page 424 

Submarine Telephone Cable with Submerged Repeaters, A, J. J. Gilbert, Vol 
page 65 

Sunde, BOD... Lightning Protection of Buried Toll Cable, Vol. XXIV. page 253 

Sunde, BOD and Ho M. Trueblood, Lightning Curreet Observations in Buried 
Cable, Vol. page 278 

Switeh, The Gas-Discharge Transmit-Receive, A. L. Samuels, J. W. Clark and 
WoW. Mumford, Vol. NXNV, page 48 

Switches, Spark Gap, for Radar, FP. S. Goucher, J. Ro Haynes, W. A. Depp and 
EB. J. Ryder, Vol. XXV, page 363 

Switching N-Terminal, N. Gilbert, Vol. XXX, page 66S 

Switching Cireuits, Two-Terminal, The Synthesis of, Claude E. Shannon, Vol 
AAVEII, page 

Switching Systems, Telephone, Some Basie Concepts of Translators ‘and Identi 
fiers Used in, H. H. Schneckloth, Vol. XXX. page SSS 

Sykes, ROA. Modes of Motion in Quartz Crystals, the Effeets of Coupling and 
Methods of Design, Vol. NNTIL, page 52 


| 
} 
th, 
ts 
| 
7 
\ 


INDEX, VOLUMES XXI-XXX 


Sykes, R. A., Prineiples of Mounting Quartz Plates, Vol. NXIIL, page 178. 

Synthesis, Network, The Potential Analogue Method of, Sidney Darlington, Vol. 
XXX, page 315 

Synthetic Rubber Research, C.S. Fuller, Vol. NXXV, page 351. 

System, N-1 Carrier Telephone, Some Design Features of the, W. EB. Kahl and L. 
Pedersen, Vol. XXX, page 418. 

System, New Coaxial Transmission, The Development of Electron Tubes for a, 
G. T. Ford and E. J. Walsh, Vol. XXX, page 1103 

System, The TD-2 Microwave Radio-Relay, A. A. Roetken, K. D. Smith and R.W. 
Friis, Vol. XXX, page 1041. 


TD-2 Radio-Relay System, 
Frus, Vol. XXX, page 1041, 

Tee a An Evolution in: Seventy-five Years of the Telephone, W.H. Martin, 

XXX, page 215. 
Tele graph Distortion on the Margins of Operation of Start-Stop Receivers, Effect 
T. Rea, Vol. NXIII, page 207. 

‘Methods, Various Carrier Performance Characteristics of, 7. A. Jones 
and kK. W. Pfleger, Vol. NXV, page 483. 

Telegraphy, Frequency Shift--Radio and Wire Applications, J. R. Davey and 

L. Matte, Vol. NXNVIL, page 265. 

Telephone Receivers, Indical Response of, Rk. BF. Mott, Vol. XXII, page 135. 

Telephone, Seventy-five Years of The: An Evolution in Technology, W.H. Martin, 
Vol. XXX, page 215. 

Telephone, The Seventy-fifth Anniversary of the, Vol. NX X, page 213. 

Telephony, Wire, The Conquest of Distance by, Thomas Shaw, Vol. NXIIT, page 
337. 

Television of Pulse Code Modulation, W. M. Goodall, Vol. NXNX, page “>. 

Television Tube, The Davisson Cathode Ray, Using Defleetion Modulation, A. G, 
Jensen, Vol. NXNX, page 855. 

Temperatures, Internal, of Relay Windings, It. L. Peek, Vol. NXNX, page 141. 

Temperatures, Very High, for Zero Temperature Coefficient Quartz Crystals, 
W. P. Mason, Vol. XXX, page 366 

Tensor Form, First Second I:quations for Piezoelectric Crystals Ex- 
pressed i in, W. P. Mason, Vol. NXVI, page S80. 

Testing, Microwave, High Q Resonant Cavities for,. J. G. Wilson, C. W. Schramm 
and J. P. Kinzer, Vol. XXV, page 408. 

Testing Microwave Radar, Techniques and Facilities for, BF. 7. Green, H. J. 
Fisher and J. G. Ferguson, Vol. XXV, page 435. 

Theory, A Mathematical, of Communication, C. Shannon, Vol. NXNVIL, pages 
379-423 ; 623-656. 

Theory of the Ne *gative Impedance Converter, J. L. Merrill, Vol. NXX, page 88. 

Thermionie Repeaters: The Conquest of Distance by Wire Telephony, Thomas 
Shaw, Vol. XXIII, page 337. 

a Properties and Uses of —Thermally Sensitive Resistors, J. A. Becker, 

B. Green and G. L. Pearson, Vol. XXV1, page 170. 

Thomas, "D E., Tables of Phase Associated with a Semi-Infinite Unit Slope of 
Attenuation, Vol. NXNVI, 870. 

Tillotson, L. C., and W. D. Lewis, A Non-reflecting Branching Filter for Miero- 
waves, Vol. NNVIT, page 83. 

Tinus, W.C.,and W. H.C. Higgins, Early Fire-Control Radars for Naval Vessels, 
Vol. XXV, page 1 

Toll Transmission: An Experimental Multichannel Pulse Code Modulation Sys 
tem of Toll Quality, L. A. Meacham and E. Peterson, Vol. XXVUL, page 1 

Traffic: A Study of the Delays Encountered by Toll Operators in Obtaining an 
Idle Trunk, S. C. Rappleye, Vol. XXV, page 539. 

Traffic Time Average, Telephone, John Riordan, Vol. XXX, page 1129. 

Transconductance as a Criterion of Electron Tube Performance, 7. Slonezewski, 


Vol. XXVIII, page 315. 


The, A. A. Roetken, K. D. Smith and R.W. 


By 
By 


30 THE BELL SYSTEM TECHNICAL JOURNAL 


Transformation Conformal-—Reflection from Corners in Reetangular Wave 
Guides, S. O. Rice, Vol. XXV ae page 104. 

‘ransformer Design, Parallel-Tuned, V.C. Rideout, Vol. XXVIII, page 96. 

‘ransient Phenomena in the Transport ‘ol Holes in an Excess Semiconductor, 
Theory of, Conyers Herring, Vol. XXVIII, page 401. 

‘ransient Response of an FM Receiver, WV. A. Zinn, Vol. XXVIII, page 714. 

‘ransients in Mechanical Systems, J. 7’. Muller, Vol. NXVIT, page 657. 

‘ransistor Action, Physical Principles Involved in, J. Bardeen and W. H. Brat 
tain, Vol. XXVIII, page 239, 

‘ransistor Cireuit Design, Duality as a Guidein, R. L. Wallace, Jr 
beck, Vol. XXX, page 381. 

‘ransistor, Hot Electrons in Germanium and Ohm’s Law, W. Shockley, Vol. XXX, 
page 900 

‘ransistor, Some Circuit Aspects of the, R. WM. Ryder and R. J. Kircher, Vol. 
NAVI, page 367 

‘ransistor: Some Results Concerning the Partial Differential Equations Deserib- 
ing the Flow of Holes and Electrons in Semiconductors, Rh. C. Prim, 
Il, Vol. XXX, page 1174. 

‘ransistors: Editorial Note regarding Semiconductors, Vol. XXVIII, page 335. 
Theory of Transient Phenomena in the Tr: rouepert of Holes in an Excess 
Semiconductor, Conyers Herring, Vol. XXVIII, page 401. 

‘ransistors, Filamentary, and Quantitative Studies —Hole Injection in Germa- 
nium, W. Shockley, G. L. Pearson and J. R. Haynes, Vol. XXVIII, page 

‘ransistors, n-p-n, Some Circuit Properties and Applications of, R. L. Wallace, 
Jr.,and W. J. Piedenpol, Vol. XXX, page 580, 

‘ransistors, p-n Junction, The Theory of p-n Junctions in Semiconductors and, 
Shockley, Vol. page 135. 

‘ranslators and Identifiers Used in Telephone Switching Systems, Some Basis 
Concepts of, H. H. Schneckloth, Vol. XXX, page 58s. 

‘ransmission, S00O-Cycle Program, A Carrier System for, R. A. Leconte, D. B. 
Penick, C.W. Schramm and A.J. Wier, Vol. XXVIII, page 165. 

‘ransmission: A Mathematical Theory of Communication, C. &. Shannon, Vol. 

XVII, pages 379-423; 623-656 

‘ransmission Development: The Conquest of Distance by Wire Telephony, 
Thomas Shaw, Vol. NXILI, page 337. 

‘ransmission, Electron, Through Thin Metal Sections with Applications to Self- 
tecovery in Cold Worked Aluminum, R. D. Heidenreich, Vol. XXX, page 
SO7. 

‘ransmission Features, The Type N-1 al Telephone System Objectives and, 
RS. Caruthers, Vol. XXX, page 

‘ransmission Line Equation in Terms of Silene. A Note on the, J. R. Pierce, 
Vol. XXII, page 263. 

‘ransmission Measuring System for Video Frequencies, A Precise Direct Reading 
Phase and, D. A. Alsberg and D. Leed, V ol. XXVIII, page 221. 

‘ransmission Performance, Band Width and, C. B. Feldman and W. R. Bennett, 
Vol. page 490. 

‘ransmission, Telegraph: Effeet of Telegraph Distortion on the Margins of Oper- 
ation of Start-Stop Receivers, W. 7. Rea, Vol. XXIII, page 207. 
‘ransmission, Waveguide, Principles and Applications of, G. C. Southworth, Vol 

XXIX, page 295. 

Transoceanic Telephony, The Future of, Oliver BE. Buckley, Vol. XXI, page 1 

Transverse Fields in Traveling-Wave Tubes, J. R. Pierce, Vol. NXVIIL, page 732. 

Traveling Wave Tubes, J. R. Pierce, Vol. XXUX, pages 1, 189, 390 and 608. 

Traveling-Wave Tubes, Transverse Fields in, J. R. Pierce, Vol. XXVII, page 
732 

Triode, Bell Telephone Laboratories 1553, Design Factors of the, J. A. Morton 
and R. M. Ryder, Vol. NXNIX, page 496. 

Triode, Microwave, A New: Its Performance as a Modulator and as an Amplifier, 
A. Ek. Bowen and W.W. Mumford, Vol. XXIX, page 531. 

Triodes, Microwave, Passive Four-Pole Admittances of. Sloan D. Robertson, Vol. 
XXVIII, page 647. 


., and G. Rais- 


< 
| 
| 
| 
; 


INDEX, VOLUMES XXI-XXX 31 


Trueblood, H. M., and E. D. Sunde, Lightning Current Observations in Buried 

Cable, Vol. XXVIII, page 278. 

Trunk Capacity: An Aspect of the Dialing Behavior of Subscribers and Its Effect 
on the Trunk Plant, Charles Clos, Vol. XXVII, page 424. 

Trunk Plant, An Aspect of the Dialing Behavior of Subscribers and Its Effeet on 
the, Charles Clos, Vol. XXVIII, page 424. 

Tube Performance, Electron, Transconductance as a Criterion of, 7°. Slonezewski, 
Vol. XXVIII, page 315. 

Tube, The Davisson Cathode Ray Television, Using Deflection Modulation, A. G. 
Jensen, Vol. XXX, page 855. 

Tubes, Electron, for a New Coaxial Transmission System, The Development of, 
G. T. Ford and E. J. Walsh, Vol. XXX, page 1103. 

Tubes, Parallel-Plane Electron, at 4000 Megacyeles, Electronic Admittances of, 
Sloan D. Robertson, Vol. XXVIII, page 619. 

Tubes, Traveling-Wave, J. R. Pierce, Vol. XXIX, pages 1, 189, 390 and 608. 

Tubes, Vacuum, with Arbitrarily Spaced Elements, The Electrostatic Field in 
W. R. Bennett and L. C. Peterson, Vol. XXVIII, page 3038. 

Tuffnell, W. L. and A. H. Inglis, An Improved Telephone Set, Vol. XXX page 
239. 

Twinning in Quartz Crystals, Use of the Etech Technique for Determining Orienta- 
tion and, G. W. Willard, Vol. XXIII, page 11. 

Tyrrell, W. A. and G. E. Mueller, Polyrod Antennas, Vol. XXVI, page 837. 


Vv 


Vacuum, High-, Oxide-Cathode Pulse Modulator Tubes, C. FE. Fay, Vol. XXVI, 
page SIS. 

Vacuum Tube, Radial Beam, The Magnetically Focused, A. VW. Skellett, Vol. 
XXIII, page 190. 

Vacuum Tube: The Magnetron as a Generator of Centimeter Waves, J. B. Fisk, 
H. D. Hagstrum and P. L. Hartman, Vol. XXV, page 167. 

Vacuum Tubes for Radar Intermediate Frequency Amplifiers, Characteristics of, 
G. T. Ford, Vol. XXV, page 385. 

Vacuum Tubes with Arbitrarily Spaced Elements, The Electrostatie Field in 
W.R. Bennett and L. C. Peterson, Vol. XXVIII, page 308. 

van Roosbroeck, W., Theory of the Flow of Electrons and Holes in Germanium 
and Other Semiconductors, Vol. NXIX, page 560. 

van Roosbroeck, W., Rt. O. Grisdale and A. C. Pfister, Pyrolytie Film Resistors: 
Carbon and Borocarbon, Vol. NNX, page 271. 

Van Wynen, K. G., Design of Two-Terminal Balancing Networks, Vol. XXII, 
page 27s. 

Vibration for Isotropic Reetangular Plates having All Surfaces Free, Theoretical 
Analysis of Modes of, H. J. MeSkimin, Vol. XXII, page 151. 

Vibration: Transients in Mechanical Systems, J. 7. Muller, Vol. XXVIII, page 
657. 

Video Frequencies, A Precise Direct Reading Phase and Transmission Measuring 

System for, D. A. Alsberg and D. Leed, Vol. XXVIII, page 221. 


WwW 


Wallace, R. L., Jr., The Reproduction of Magnetically Recorded Signals, Vol. 
XXX, page 1145. 

Wallace, R. L., Jr.,and W. J. Pietenpol, Some Circuit: Properties and Application 
of n-p-n Transistors, Vol. NXNX, page 530. 

Wallace, R. L., Jr., and G. Raisbeck, Duality as a Guide in Transistor Circuit 
Design, Vol. XXX, page 381. 

Walsh, E. J., and G. T. Ford, The Development of Electron Tubes for a New 

Coxial Transmission System, Vol. XN X, page 1103. 
Wave Filters: Effects of Manufacturing Deviations on Crystal Units for Filters, 
A. R. D’heedene, Vol. XXIII, page 260. 


| 
fe 
as 
: 
= 
ve 


THE BELL SYSTEM TECHNICAL JOURNAL 


ave Guide Hybrid Rings for Mierowaves, Analysis and Performance of, H. 7. 

Budenbom, Vol. XXVIIL, page 473 

Wave Guide, Maximally-Flat Filters in, W.W. Mumford, Vol. XXVII, page 684. 

Waveguide, Precision Measurement of Impedance Mismatches in, Allen F. Pome- 
roy, Vol. NNVI, page 446 

Waveguide Transmission, Principles and Applications of, G. C. Southworth, Vol. 
NXIX, page 295 

Wave Guides, Curved, Propagation of Thy, Waves in, W. J. Albersheim, Vol. 
NAVIITL, page 

Wave Guides, Rectangular, A Set of Second-Order Differential Equations Associ- 
ated with Reflections in--Application to Guide Connected to Horn, S. 0. 
Rice, Vol. XXVIII, page 136 

Wave Guides, Rectangular, Reflection from Corners in--Conformal Transforma- 
tion, S.O. Rice, Vol. NXNVITI, page 104 

Wave Guides, Rectangular, Reflections from Circular Bends Matrix Theory, 
S.O. Rice, Vol. XNVIT, page 305. 

Waves, Diverging, The Reflection of by a Gyrostatic Medium, R. V. L. Hartley, 
Vol. NXIX, page 369 

Waves, Elastic, in Isotropic Cylinders and Slabs, Longitudinal Modes of, A. N. 
Holden, Vol. XXX, page 956 

Waves, Mlectromagnetic (a review by P. LeCorbeiller of S. A. Schelkunoff’s book), 
Vol. NXIT, page 393 

Waves in Electron Streams and Circuits, J. R. Pierce, Vol. XXX, page 626. 

Wide Range Microwave Sweeping Oscillator, A., MW. E. Hines, Vol. XXIX, page 
553 

Wier, ROA. Leconte, D. B. Penick and C.W. Schramm, A Carrier System for 
SO00-Cyele Program Transmission, Vol. NXNVIIT, page 165. 

Willard. G.W., Ray Quartz, Its Imperfections, Vol. NXIT, page 33s. 

Willard, GW, Use of the Etch Technique for Determining Orientation and Twin 
ning in Quartz Crystals, Vol. NNXIIT, page 11. 

Wilson, 1.G.,and J.P. Kinzer, End Plate and Side Wall Currents in Cireular Cyl 
inder Cavity Resonator, Vol. NAVI, page 31. 

Wilson, 1. Go. and J. P. Kinzer, Some Results on Cylindrical Cavity Resonators, 
Vol. NNVI, page 410. 

Wilson, 1. W. Schramm and J.P. Kinzer, High Q Resonant Cavities for 
Microwave Testing, Vol. NNV, page 408. 

Windings, Relay, Internal Temperatures of, R. L. Peek, Vol. NNX, page 141. 

Wire, Copper, Diamond Dies for High Speed Drawing of, H. N. Padowicz, Vol. 
page 20. 

Wire Telephony, The Conquest of Distance by (A Story of Transmission Develop- 
ment from the Early Days of Loading to the Wide Use of Thermionic 
Repeaters), Thomas Shaw, Vol. XXNIIL, page 337. 

Wise, W. Howard, Potential Coefficients for Ground Return Circuits, Vol. XXVIT, 
page 365 

Wood: A Wood Soil Contact Culture Technique for Laboratory Study of Wood- 

Destroving Fungi, Wood Decay and Wood Preservation, John Leutritz, 
Jr., Vol. NXV, page 102 
Wood, Elizabeth A., Detwinning Ferroelectric Crystals, Vol. NNX, page 945. 


xX 


X-Ray Studies of Surface Lavers of Crystals, B. J. Armstrong, Vol. NXV, page 

X-Rays for Determining the Orientation of Quartz Crystals, Use of (Chapter IID), 

Bond and Armstrong, Vol. XXII, page 298. 


Z 
Zinn, M.K., Transient Response of an FM Receiver, Vol. XXVII, page 714. 


“ih. 
: : 
32 
| 
yee 
| 
a 
; 
ye 
F 
. 


: 


i 
= 


